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I. INTRODUCTION 
The increasing importance of computers in the classrooms has created 
significant challenges for teacher educators. Teacher education institutions are 
expected to prepare future teachers to use computer-related technologies in their 
instruction (Ingram, 1992). At least twenty three state boards of education have 
enacted mandates requiring preservice teacher programs to include technology 
training in their curriculum (Novak & Berger, 1991). 
Two educational organizations, the International Society for Technology in 
Education (ISTE) and the National Council for the Accreditation of Teacher 
Education (NCATE), have recently adopted a set of technology-related standards for 
graduates of teacher preservice programs (Wetzel, 1993). These standards address a 
broad range of competencies related to computer technologies, including computer 
knowledge and skills, as well as integration of these skills into student learning 
activities. 
To meet the mandates enacted by the state boards and the ISTE/NCATE 
standards, most preservice institutions have begun to include technology in their 
programs (Johnson & Harlow, 1993), and to consider changes that would make their 
programs more effective. One of the proposed changes is to provide preservice 
teachers with models of computer integration throughout a curriculum. 
Many educators and researchers have suggested that one way to promote 
technology integration is by providing student teaching experiences in classrooms 
where technology is an integral part (Drazdowski, 1993; Wetzel, 1993). Therefore, 
the classroom environments that the student teachers experience should be 
examined in order to investigate how the modeling of computer use during student 
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teaching, influences the student teachers' computer-related behaviors and attitudes 
towards using computers. 
Background 
During the last decade, the use of computers and computer-related 
technologies to improve the teaching and learning process, has become an important 
goal for education. Schools, throughout the United States, have begun to see the 
importance of using technology in instruction and invested massively in computer 
hardware and software. Over the past decade, it is estimated that the number of 
computers in schools has grown from about fifty thousand to two million (Becker, 
1994). 
Parallel to the change in the number of computers found in schools, literature 
has reported a change in the instructional uses of computers in schools. Computer 
use has shifted from the initial emphasis in computer-literacy instruction, teaching 
of programming, and practicing of basic skills (Becker, 1985), toward using the 
computer as a general intellectual and informational resource tool (Becker, 1990). 
Computer use in the curriculum has also expanded math, science and 
'J.siness, to include English and the social sciences (Stephen, Rossberg and Bitter, 
1988). During the mid-1980's many educators began to understand the potential of 
using the computer into all curricular areas (Sheingold, 1991), including activities in 
writing and problem-solving. 
The increasing potential of the computers in the classrooms has created 
significant challenges for teacher educators. Teacher education institutions are 
expected to prepare future teachers to become competent and confident computer 
users. A national survey conducted by the Office of Technology Assessment (Office 
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of Technology Assessment, 1988), indicated that 89% of all schools of education offer 
some form of computer instruction for their students. 
Despite the growing need for educating the teachers to use technology, there 
is little evidence that teacher education institutions prepare future teachers to 
adequately use technology in their instruction. Preservice programs are criticized 
for not providing new teachers with the skills and experiences they need with 
technology (Ingram, 1992). Many educators agree that the training of teachers in the 
use of computer technology has not kept up with the existing needs in schools 
(Novak and Berger, 1991). A national survey conducted by Colon, Willis, Willis and 
Austin (1995) showed that more than 50% of the teachers who graduated within the 
last two years were not prepared or were poorly prepared to use technology in their 
instruction. Approximately 33% of the respondents were minimally prepared and 
only 13% of the respondents were adequately or very well prepared. 
Attempting to provide preservice teachers with training in the use of 
computer-related technologies, teacher preservice institutions are currently 
following three different models; the single technology course, the integration 
model (Niess, 1991), and a model that combines a single course and technology 
integration (Wetzel, 1993). Single required courses in the use of computer 
applications is the typical model used in most teacher education institutions (Bruder, 
1989). This model, however, has been criticized by educators as an "add-on" to the 
teacher education program, which does not prepare future teachers to integrate 
technology into their instruction (Niess, 1991). 
The integration model suggests that the responsibility of preparing preservice 
teachers falls to all teacher educators who should model the use of computers as 
personal and professional tools in their methods courses (Byrum & Cashman, 1993). 
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The limitations of this approach, however, exist in the fact that the infusion of 
technology within education courses is still very minimal in teacher preparation 
programs (Fulton, 1989). 
The third model supports the combination of a technology specific course 
with the integration of technology into the entire education program (Byrum & 
Cashman, 1993; Wetzel, 1993). Beichner (1993) suggests that with this model, 
students can learn how to use the computer as a tool in the technology course, and 
then learn how to use software in a subject area in their methods courses. 
One of the proposed changes for promoting technology integration is to 
provide preservice teachers with field experiences and student teaching experience, 
in classrooms where technology is an integral part (Curtin et aI, 1994; Bitter, 1989; 
Pigott & Handler, 1994; Handler, 1993; Wetzel, 1993). There is an increasing 
awareness among educators that the mission of preparing future teachers to use 
technology must have a strong link with service with technology-using practitioners. 
Goodlad (1994), in his theory of Educational Renewal, suggests that the key to 
renewing education is a renewed and close relationship between schools and teacher 
education. He provides the vision of a "center of pedagogy" as a new site of 
inquiring based on a close collaboration among universities and school districts. In 
this proposed collaboration, faculty members need to develop a continuous and 
informed dialogue in order to sustain renewal of both themselves and their 
programs. 
Preliminary findings show that computer-related experiences during student 
teaching or field experiences influence the preservice teachers' attitudes towards 
using computers (Curtin et al., 1994). Some studies have suggested that field 
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observations within computer literacy training reduce the level of self-expressed 
computer anxiety (Thompson, 1985). 
The impact of student teaching experiences on students' attitudes toward the 
integration of technology in the classroom is reported by some researchers to be 
correlated with the pre-student teaching technology experiences (Hunt and Bohlin, 
1991). Evidence, however, on the effect of pre-student teaching computer 
experiences on student teachers' computer use with children is still inconclusive. 
Dunn and Ridgway (1991a & b) found that students who had previously taken a 
computer-related course were not more likely to use information technologies with 
children than those who had not. Downes (1993) found that the only pre-student 
teaching factor that significantly influenced the student teachers' personal use of 
computers during practicum was the use of a home computer for university work. 
For student teachers' computer use with children during practicum, however, no 
school related factors, including completion of a computer-related course and year 
level taught, proved significant. The only factor that proved significant was the 
cooperating teacher's computer use with children. 
Several other studies have suggested that the cooperating teacher has a direct 
influence on the student teacher during the student teaching experience 
(Cruickshank & Armaline, 1986; Zeichner, 1986). Handler's (1993) study showed 
that one of the factors that influence preservice teachers' feelings of preparedness 
was the observation and use of computers during the student teaching. For those 
students who were identified as feeling prepared, their observations of technology 
use by the cooperating teacher during student teaching, and their own participation 
in computer use had a significant impact on their feelings of preparedness. 
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Statement of the problem 
Literature has suggested that computer-related experiences during student 
teaching or field experiences influence the preservice teachers' attitudes towards 
using computers and their level of preparedness to use computers in their own 
instruction (Curtin et aI, 1994; Handler, 1993). One of the factors found to influence 
student teachers' own computer use with children, as well as feelings of 
preparedness, is the cooperating teacher's computer use in the classroom (Downes 
1993; Handler,1993). Currently, however, there is a shortage of data to validate 
these claims. More research is needed to investigate the effect of the frequency of 
the cooperating teachers' computer use in the classroom on the student teachers' 
attitudes, interest, and proficiency in using computers in their instruction. 
Purpose of the study 
The overall purpose of this study was to investigate whether student teaching 
in active computer-using environments, as compared to non active computer-using 
environments, will influence the studen~ teachers' attitudes towards using 
computer-related technologies in instruction, their proficiency and interest in using 
computer-related technologies. The frequency of the cooperating teacher's 




Based on the literature review and the research in the area of technology and 
teacher education, the following hypotheses were formulated 
Hypothesis 1 
After controlling for initial differences in the pre-survey attitude scores, the 
average post-survey attitude score will be higher for the student teachers who 
student taught in active computer-using environments than for the student teachers 
who student taught in non-active computer-using environments. 
Hypothesis 2 
After controlling for initial differences in the pre-survey proficiency scores, 
the average post-survey proficiency score will be different for the student teachers 
who student taught in active computer-using environments than for the student 
teachers who student taught in non-active computer-using environments. 
Hypothesis 3 
After controlling for initial differences in the pre-survey interest scores, the 
average post-survey interest score will be different for the student teachers who 
student taught in active computer-using environments than for the student teachers 
who student taught in non-active computer-using environments. 
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Limitations 
The study was conducted with acknowledgment of the following limitations: 
1. Due to the nature of the study it was not possible to have random 
sampling. The study took place within an existing educational arrangement, and as 
a result, all elementary student teachers who enrolled to student teach during Fall 
1994 were used as the targeted population. 
2. The sample consisted of elementary student teachers, therefore 
generalization to other populations is limited. 
3. Due to the nature of the study it was not possible to have a random 
assignment of the subjects into the experimental and control group. Their 
assignment was based on their observations as to how frequently they observed 
their cooperating teacher using computer-related technologies. However, the two 
groups were found to be equal on all variables that were related with their pre-
student teaching computer-related experiences, proficiency and interest levels, as 
well as on their attitudes towards using computers in their instruction. Moreover, 
the statistical analysis of the hypotheses - analysis of covariance - targeted at 
eliminating this limation. 
4. The size of the sample was small, which limits the generalizability of the 
study. Although the elementary student teachers who completed both the pre-
survey and the post-survey of the study, was forty-two, these student teachers were 
assigned to either the experimental or the control group according to their 
observations of the cooperating teachers' frequency of computer-use, thereby 
reducing the size of the two groups to fourteen each. 
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Definition of terms 
Computer-related technologies 
Hardware and/or software used in conjunction with a computer (Topp, 
1993). 
First session of student teaching 
For the ISU elementary student teachers, the first session of student teaching 
consists of eight weeks of full-time placement in a classroom, under the supervision 
of a cooperating teacher. 
Cooperating teacher 
Cooperating teachers are employed by ISD to supervise student teachers. The 
cooperating teachers are chosen by the school district. lSD, presently, has no specific 
criteria for the selection of the cooperating teachers. 
Computer use during student teaching practice 
Presently, there is no mention of computer use during student teaching, in 
either the student teacher's or the cooperating teacher's handbook, nor are there any 
expressed expectations about computer use during student teaching. 
Observation 
"Observation includes purposeful listening and watching of individuals, 
groups or situations in order to take notice of overt behaviors or occurrences" (Estes, 
1991, p.10). 
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Active computer-using student teaching environments 
The classrooms in which the cooperating teacher used the computer- related 
technologies in their instruction, relatively frequently when compared to the 
cooperating teachers of the non-active computer-using environments. For this 
study, the frequency of the cooperating teachers' computer use was operationally 
defined as the frequency that the student teachers actually observed the teachers 
using the computers in their instruction, during teaching practice. 
Attitude towards the use of computer-related technologies 
Attitude towards the use of computer-related technologies refers to the 
position of an individual toward the use of computer-related technologies. 
According to Borg & Gall (1989) attitude consists of three components: an affective 
component, a cognitive component, and a behavioral component. Based on this 
distinction, the attitude towards the use of computer-related technologies consists of 
an individual's feelings or confidence in using computers, an individual's beliefs 
about the use of computers, and an individual's predisposition to use computer-
related technologies in instruction. 
For the purposes of this study, attitude toward the use of related-technologies 
was operationally defined as the respondents' score on a likert-type attitude scale, 
which they completed both before and after their student teaching. The attitude 
items were grouped into three subscales which measure the respondent's 1) 
confidence in using computer-related technologies, 2) general attitude towards the 
use of computer technologies, and 3) attitude towards the necessity of using 
computer-related technologies in instruction. 
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Interest in the use of computer-related technologies 
Interest in the use of computer-related technologies refers to the feelings of 
curiosity, excitement or stimulation which individuals may feel concerning the use 
of specific computer-related applications. For this study, interest was operationally 
defined as the respondents' score on an interest likert-type scale, which they 
cor: ~pleted before and after their student teaching. Questions in this scale asked 
respondents to state their interest in using specific computer-based instructional 
applications (Le. drill and practice and tutorials), specific computer tool software (i.e. 
spreadsheets and databases), and other applications (i.e. telecommunications and 
distance learning) in their instruction. 
Proficiency in the use of computer-related technologies 
Proficiency in the use of computer-related technologies refers to an 
individual's knowledge and skills in the use of specific computer-related 
applications. For this study, proficiency was self assessed using a likert-type scale. 
The respondents were asked to rate their proficiency in using specific computer-
based instructional applications (i.e. drill and practice and tutorials), specific 
computer tool software (i.e. spreadsheets and databases), and other applications (i.e. 
telecommunications and distance learning), both before and after student teaching. 
Summary 
The need to prepare teachers who have the knowledge and skills to use 
computers, both personally and professionally, has created many challenges for 
teacher education programs. A respectable amount of research has identified that 
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preservice teachers are currently not adequately prepared to use computers in their 
instruction (Davis, 1994; Ingram, 1992; OTA, 1988; Colon et al., 1995). 
Many teacher educators and researchers agree that teacher education 
institutions need to revise their programs and integrate technology into the whole 
teacher preservice curriculum (Byrum & Cashman, 1993; Niess,1991; Wetzel,1993). 
Student teaching experience in classrooms where technology is used has been 
identified as a critical component of a technology preparation program, which can 
provide preservice teachers with models of computer use and integration (Curtin et 
al. , 1994; Bitter,1989; Handler, 1993; Wetzel,1993). 
The focus of this study was to examine whether student teaching in active 
computer-using classrooms will influence student teachers' attitudes towards 
proficiency and interest in using these technologies in their instruction. Active 
computer-using classrooms were operationally defined as the classrooms where the 
cooperating teachers were frequently using the computer-related technologies 
during the student teaching practicum. 
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II. LITERATURE REVIEW 
The purpose of this research was to investigate the effects of student teaching 
in classrooms where the cooperating teachers were frequently using the computers 
for instructional purposes, on student teachers' attitudes towards, proficiency and 
interest in using computer-related technologies in their instruction. The literature 
review will try to provide insights into how computer-related experiences during 
student teaching influence the computer-related attitudes and behaviors of 
preservice teachers, by reviewing pertinent areas of research in the use of computers 
in teacher education institutions as well as in K-12 schools. 
The following four areas will be included in the literature review: 
1. history of microcomputers in American schools 
2. the role of preservice programs in preparing future teachers to use 
technology in their classrooms 
3. models used in teacher education for technology preparation, and 
4. technology integration during student teaching 
History of microcomputers in American schools 
Number of computer related technologies in schools 
Since the development of the first microcomputer in 1971, many changes have 
been made in schools regarding the use of computers and computer-related 
technologies for instructional purposes. During the last decade many of America's 
schools have invested massively in technology hardware and software. Over the 
past decade it is estimated that the number of computers at schools has grown from 
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about 50,000 to 2,000,000 (Topp, 1993). According to O'Neil, (1990) the ratio of 
students to computers has fallen from 125 students for each computer in 1983-84 to 
22 students per computer in 1989-90. 
The increase in the number of computers found in schools since the 1981 has 
also been documented by Becker in three successive nationwide surveys (Becker, 
1985; Becker, 1986; Becker, 1990). While in his first survey, Becker (1985) reported 
that only fifty-three percent of the schools had at least one computer, in his third 
survey, he reported that in 1989, there were about 2 million computers, which was 
about one per student, or about one for each 20 students (Becker, 1990). 
Instructional uses of computer-related technologies 
Parallel to the change in the numbers of computers found in schools, 
literature has reported a change in the instructional use of computers in schools. 
Results from national and statewide surveys conducted in the early 1980's indicated 
that when computers were first introduced into schools they were used mostly to 
provide computer literacy instruction, to teach programming skills and to practice 
basic skills through drill and practice computer software (Becker, 1985; Riccobono, 
1985). As the decade progressed, however, a gradual shift towards using the 
computer as a tool in instruction began to occur. 
In his third national survey, Becker reported some modest changes in the 
instructional uses of technology between 1986 and 1989. The results showed that 
computer assisted instruction and computer literacy were still the dominant 
instructional computer uses. The use of computers as general intellectual and 
informational resource tools has started, however, to be documented (Becker, 1990). 
One trend found in the survey was the increase in use of word-processing programs 
as a productivity tool. The data also revealed that even though elementary teachers 
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believed the enrichment of basic skills was still the primary use of computers, more 
elementary teachers viewed computers as a productivity tool than in the 1985 
survey. 
In 1990 Sheingold and Hadley, in a national survey investigating the trends 
among accomplished computer-using teachers, found that computer-using teachers 
used computers as tools in a variety of ways in their classrooms. Generally, the 
study participants used computer software for content specific courses. Ninety-five 
percent of the teachers reported that they used word processing and other text-
processing tools. Seventy-two percent of the teachers used databases, fifty-six 
percent used spreadsheets and forty-five percent used charting or graphic programs. 
As the researchers reported, the use of analytic computer and information computer 
tools increased significantly with grade level. 
Unlike the positive findings that Shein gold and Hadley (1990) reported 
among computer-using teachers, Becker (1994) in a recent analysis of national 
surveys cunducted between 1991 and 1993, found that in a typical classroom the 
largest portion of computer use today still remains focused on computer education 
classes in secondary schools and drill and practice exercises in elementary schools. 
He also reported that the major use of computers is not to expand the curriculum 
but to provide information to students and teach basic skills. Moreover, Becker 
found that in spite of the changes that computers have brought to schools, only a 
small minority of teachers can be said to yet be major computer users. 
Similar to the findings that Becker reported, Honey and Henriquez (1993) in a 
study investigating the trends in telecommunications found that most teachers and 
students do not use technology to expand and enhance the curriculum, and that the 
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available hardware is insufficient. They suggested that more time is allowed both to 
teachers and students and that more attention is paid to the liveware. 
An obvious stability seems to hold the potential of technology from having 
any significant impact on education. Many reasons have been cited for inhibiting 
technology from realizing its potential in the K-12 school arena. The most 
documented reasons include the lack of awareness of appropriate uses of 
technology, limited budgets, absence of adequate time and support, absence of new 
forms of assessment, difficulty of disturbing the school system, as well as teacher 
education priorities (Becker, 1994; Collins, 1991; Strommen 1992). Since teacher 
education priorities are one of the documented barriers in using computer-related 
technologies, it is important to examine the role that preservice programs play in the 
preparation of teachers to use these technologies. 
Role of teacher education in preparing preservice teachers to use technology 
Teacher preparation programs in response to the need for educating teachers 
in the use of technology have begun to add computer-related courses into their 
programs since the 1980s. As early as 1984, Judd and Dieterle had documented that 
the computer literacy of future teachers was a concern for teacher education 
institutions. In their study, that examined the computer training offered in 730 
teacher education institutions, they found that of the 423 institutions that responded, 
42% offered courses designed to familiarize the use of microcomputers in education. 
The researchers also reported that 91 % of the respondents indicated that they were 
interested in making microcomputers available to their preservice teachers. 
Similar to the findings of Judd and Dieterle (1984), Kull and Archambault 
(1984) found that there was an increasing awareness among teacher education 
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institutions of the need to provide preservice teachers with computer training. Kull 
and Archambault's nationwide study, which surveyed 740 schools of education, 
found that in 63% of the 577 institutions that responded, computer education was an 
existing component of their teacher education programs. The researchers also 
reported that many respondents whose programs did not include such a component 
were planning of including computer training for their students by 1984 or 1985. 
A national survey conducted by the Office of Technology Assessment (Office 
of Technology Assessment, 1988), indicated that 89% of all schools of education offer 
some form of computer instruction for their students. Novak and Berger in 1991 
reported that at least twenty three state boards of education had enacted mandates 
requiring preservice teacher programs to include technology training in their 
curriculum. 
Despite the growing need for educating the teachers to use technology, there 
is little evidence that teacher education institutions prepare future teachers to 
adequately use technology in their instruction. Research, examining the 
effectiveness of teacher preparation programs in preparing teachers to use 
technology, shows that preservice teachers are emerging from their preservice 
experience inadequately prepared to integrate technology effectively into their 
teaching repertoires (Colon et al. ,1995; Davis,1994; Ingram,1992). Preservice 
teachers feel that they lack the necessary skills and experiences to use technology in 
their instruction. 
Many educators agree that the training of teachers in the use of computer 
technology has not kept up with the existing trends in schools (Handler, 1993; 
Novak and Berger, 1991). According to Novak and Berger (1991), teachers are not 
prepared to use technology, and yet they are faced with the realities that school 
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districts demand that they use technology, parents expect them to use it, and 
students want them to use it. Handler (1993) reported a recent study conducted by 
Walker et al in 1992, which examined the computer projects of high schools in 
California. The researchers found that a variety of innovative computer projects 
were taking place, and suggested that teacher education programs should undertake 
similar innovations "either to keep in steps with the schools or to lead them in new 
directions" (p.16). 
Many teacher educators realize the need for revising the teacher education 
programs and for developing effective models of technology use so that their 
students will be better prepared to integrate technology in their instruction. The 
following discussion will review models that teacher education institutions are 
currently using to educate preservice teachers in the use of technology. 
Models used in teacher education for technology preparation 
Currently there are three models for educating the preservice teachers in the 
use of computers and computer-related technologies; the single-technology course, 
the integration model, and a model that combines a single-technology course and 
integration of technology throughout the teacher education program. 
Single-course approach 
Typical teacher education institutions include in their programs a single 
required course in the use of computers and computer-related technologies. In 
many teacher preparation institutions the single computer course is the only 
required computer-related course, since the increasing demands of the teacher 
preparation curriculums, and the state certification mandates limit the number of 
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courses available in the instructional use of computers (Bruder, 1989; Criswell, 1989; 
Fulton, 1989; Handler, 1993). 
Although there is little evidence about the effectiveness of this separate 
instruction, Brownell (1991) argues that a single computer-related course is 
necessary for preservice teachers since the computer experiences they bring with 
them from high schools and colleges are not enough to prepare them to teach with 
technology. Handler (1993), in a study investigating the factors that impact new 
teachers feelings of preparedness to use with technology, found that an introductory 
computer course was of great value for the respondents who lacked prior 
experiences with computers. 
The content of the computer-specific course generally includes information 
about tool applications, provide opportunities to evaluate computer assisted 
instruction (CAl) software, and introduce a programming language, usually BASIC 
or LOGO (Handler, 1993). Brownell (1991) has conducted a descriptive study which 
tried to identify appropriate topics that should be included in a computer-specific 
course. Among the favorite topics of the respondents, who were people who had an 
interest in teaching a computer education course, were tool applications (word-
processors, spreadsheets, and databases), the use of computers to develop problem 
solving skills, teacher utilities, trends in teaching with computers, software 
evaluation, and CAL Among the least favorite topics were the teaching of BASIC, 
employment opportunities with computers, authoring systems/languages, and 
LogoWriter. 
The single course approach, however, has been criticized by educators as an 
"add-on" to the teacher education program, which does not prepare future teachers 
to integrate computers in their instruction, bur rather to use computers as an "add 
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on" experience in their own classrooms (Niess, 1991). Adding to these claims, 
Handler (1993) reports that the computer courses offered to preservice teachers are 
often taught by technology specialists and focus on the mechanics of computer use 
rather than on the application of computers in instructional settings. 
Technology integration into education courses 
A second model suggests that preservice teacher education programs should 
move away from the single technology course and towards the integration of 
technology of computers and computer-related technolOgies throughout their entire 
program (Niess, 1991). Under this model the responsibility of preparing preservice 
teachers to use technology falls into all teacher educators who should model the use 
of computers as personal and professional tools in their method courses. Supporters 
of this approach believe that a single course does not offer future teachers the 
continuous involvement and experience in using computers, nor the vision of how 
computers can be used to enhance learning (Eriksen, 1989). 
The limitations of this approach, however, exist in the fact that the infusion of 
technology within education courses is still very minimal in teacher preparation 
programs (Fulton, 1989). A review on the literature shows that most professors do 
not use computers or technology in their classrooms. Berenson & Stiff (1989), in a 
study investigating the use of computers by faculty, surveyed the practices and 
attitudes toward using technology tools for undergraduate mathematics and science 
instruction of faculty involved in a National Science Foundation (NSF) project. They 
found that the professors involved in the NSF project, as well as the control group, 
which was a random sample of NSF professors' colleagues, rarely used technology 
tools in their teaching, or required their students to use technology. Generally, 
however, the faculty's attitudes toward using computer were positive. 
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Wetzel (1993) in a study investigating the extent which the education faculty 
at the Arizona State University integrate technology into their courses found that 
"about one-half of the faculty are currently or are interested in demonstrating 
appropriate uses of software in their classes, requiring students to evaluate 
instructional software, and using lecture and discussion tools" (p. 345). Further the 
results showed that even the teachers that are using or are interested in using 
computers reported obstacles to use. Barriers in using technology have been 
documented by the respondents as 1) lack of information, 2) lack of time or no room 
in the curriculum to add anything new, and 3) lack of software or equipment. 
Combination of the single-course approach and integration model 
A third model supports the combination of a technology specific course with 
the integration of technology into the entire education program (Byrum & Cashman, 
1993; Wetzel, 1993). Beichner (1993) suggests that with this model, students can 
learn how to use the computer as a tool in the technology course, and then learn 
how to use software in a subject area in their methods courses. The methods 
instructors would not have to spend their class time teaching computer basics that 
are learned in the computer course, but can instead focus on the integration (Bruder, 
1989). It is thought that neither the computer course alone can properly prepare 
teachers, but that a combination of the two will provide skills that would otherwise 
be missed. 
Handler and Marshall (1992) suggest positive findings about the combination 
model. In a recent study which investigated the perceptions of preparedness of first-
year teachers to use technology in their instruction, the researchers found that taking 
a single technology- oriented course helped improved the preparedness of those 
students who had little prior computer experience. They also found that the 
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modeling of technology use in classrooms by university faculty was a crucial factor 
to feelings of preparedness. Moreover, the authors concluded that the experience of 
technology use during student teaching was a factor that influenced positively 
preservice teachers' feelings of preparedness. Therefore, they suggest the people 
involved in the student teaching placement should seek classrooms where 
technology is used as a matter of routine by veteran teachers. 
Technology integration during field experiences and student teaching 
Currently the literature proposes the inclusion of student teaching 
experiences and field experiences in computer oriented classrooms as one important 
component of the preservice teachers' technology preparation (Curtin et aI, 1994; 
Bitter, 1989; Pigott & Handler, 1994; Handler, 1993; Wetzel, 1993). There is an 
increasing awareness among educators that the mission of preparing future teachers 
to use technology must have a strong link with service with technology-using 
practitioners. 
The need for a close connectedness between schools and teacher education, in 
the context of educational reform, has not until very recently received much 
attention from the literature. Goodlad's (1994) theory of Educational Renewal 
suggests that the key to renewing education is a renewed and close relationship 
between schools and teacher education. He reports that "we are not likely to have 
good schools without a continuing supply of excellent teachers. Nor are we likely to 
have excellent teachers unless they are immersed in exemplary schools for 
significant portions of their induction into teaching." 
Relating the need for close and ongoing interactions between teacher 
education and school practice, with the need to prepare prospective teachers to use 
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technology, Ehly (1992), comments that effective integration of technology as a 
learning/teaching tool requires educators not only to be have knowledge about 
computers, but also to have effective and practical models of computer integration. 
Giving student teachers successful practical experiences requires the design of 
more finely tuned criteria regarding the selection of teaching practicum settings. 
Drawing an analogy from Goodlad's (1994) example that "the intention to have a 
strong program in the production of teachers in the arts must be accompanied by a 
successful search for both artistically and pedagogical school-based teachers", 
teacher education that intends to give prospective teachers a strong vision of the 
instructional use of computers must successfully search for classrooms where 
technology is used actively and effectively. 
Currently very few institutions provide integrated computer experiences 
during student teaching or field experiences. Novak and Berger (1991), in a study 
investigating the extent of technology integration provided by teacher preparation 
institutions in the State of Michigan, found that none of those institutions reported a 
technology-specific field experience. However, 40% of the respondents stated that 
existing field experiences often include opportunities for preservice teachers to work 
with technology. Three of the those institutions described specific ways in which 
they encourage the use of technology in field experiences: "Having preservice 
teachers serve a two week internship as a computer-lab assistant at a local school; 
requiring preservice teachers to teach lessons as part of a computer class at a local 
school; and encouraging preservice teachers to make observations of computer use 
in local schools" (p. 85). 
Bruder (1989) reports that some colleges of education around the country 
recommend or require preservice teachers to have at least one student teaching 
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placement in a setting that integrates technology. The author gives a specific 
example of the University of Minnesota which tries to place student teachers in 
schools that use technology as part of their instruction whenever is possible. The 
College of Education at Iowa State University is currently offering a field 
experiences course, which is required for students who would like to earn an 
educational computing minor and elective for the other preservice students. This 
field experience course requires a minimum of 24 hours in educational settings 
where preservice teachers observe computer-using K-12 educators and teach lesson 
plans using the computers. During the field-based experiences most students have 
the opportunity to teach in several grade levels and in various content areas. Also, 
teacher education students gain valuable experience working in computer 
laboratories and in one-computer classroom settings with children. 
A national survey of the recent teacher education graduates conducted by 
Colon et al. (1995) indicated technology played a very minimal role in the selection 
of most student teaching placements. Only 4% of the respondents said that 
technology played any role in the selection of placements. Results also indicated 
that for more than half of the respondents technology was not required on their 
placements. A promising finding, however, was that 64% of the respondents 
reported that they had opportunities to work with information technologies within 
student teaching, either by observing a teacher using technology, by supporting a 
teacher using technology or developing and teaching a lesson that incorporated 
technology . 
While educators advocate the importance of providing preservice teachers 
with practical experiences in the use of technology, research findings that support 
this claim have been, up to this point, very limited. The following part of the 
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literature review will focus on research studies that specifically examined the 
effectiveness of student teaching experiences in the technology preparation of future 
teachers. 
Research on the integration of technology in student teaching experiences 
Research has suggested that one factor which inhibits the training of new 
teachers in computer use is the lack of modeling by technology-using practitioners. 
Diem (1989) investigated the impact of computer literacy course on preservice 
teachers technology preparation and found that students who had training in 
computer literacy courses mastered the "technical" expertise to pass written and oral 
questioning focusing on computer hardware and software, but could not specify 
how computers fit into the subject area. Diem's two year study showed three factors 
that contributed to this phenomenon: (a) lack of time spent on instructional 
applications of computers in methods classes; (b) lack of computer use in most on-
site student teaching environments; and (c) pressure placed upon student teachers to 
conform to the instructional patterns of their cooperating teachers. 
Some studies have looked at the attitudes of the student teachers' that use 
computers with children during field experiences. Curtin et al. (1994), in the 
preliminary results of their evaluative study, reported that university students who 
had field experiences in elementary school classrooms which had been enriched 
through the active use of technology and teacher staff development, gained 
confidence in using technology for personal productivity and for instructional 
enhancement. Other studies have suggested that the reduction in the level of self-
expressed computer anxiety was one of the effects of field observations within 
computer literacy training (Thompson, 1985). In addition, Carey (1991) reported 
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that university students who worked in classrooms with computers, as part of their 
course requirements, were more confident in using computers with children, but 
less confident about personal use, than students who completed the requirements 
through campus-based classes. 
Estes (1991) found that the attitudes towards using computers of the preservice 
teachers who were involved with computer-active children were not significantly 
more positive than the attitudes of preservice teachers who did not have similar 
experiences. Her findings, however, revealed that the students who had direct 
involvement with computer-using children were more positive after their eight 
week involvement than before. This positive direction, however, was not 
statistically different. 
Research literature has suggested that the impact of student teaching 
experiences on students' attitudes toward the integration of technology in the 
classroom is correlated with the pre-student teaching technology experiences. Hunt 
and Bohlin (1991), in a study investigating the student teachers' perceptions of 
instructional technology, found that students teachers' computer experiences prior 
to their student teaching were highly correlated with positive student teacher 
attitudes toward the use of computers in their future classrooms. The same student 
teachers, however, were unable to identify ways teachers might use computers in 
their work. 
Unlike Hunt and Bohlin's (1991) findings, Dunn & Ridgway (1991a & b) found 
that students who had previously taken a computer-related course were not more 
likely to use information technologies with children than those who had not. The 
former group, however, were more confident in their use and experienced fewer 
technical problems. Moreover, the study found that, during the first and final 
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teaching practice sessions, users experienced an increase in confidence about 
classroom use, and in final session an increased interest in using information 
technologies more in the future. 
The literature, although at its preliminary stages, has tried to identify some 
factors that are related to the student teaching environments which might influence 
computer related behaviors and attitudes of student teachers during teaching 
practice. Lack of access to computer hardware or suitable software was identified as 
a significant barrier to student teachers' computer use with children (Downes 1993; 
Dunn & Ridgway, 1991a & b), as well as inappropriateness of the activity. 
Finally, one other factor that has been suggested to influence the student 
teachers' computer use during teaching practice is the supervising teachers' 
computer use with children (Downes, 1993). In Downe's (1993) study, although only 
50% of the student teachers reported that the cooperating teacher used a computer in 
the classroom, for the students that did experience the modeling of computer use, 
that was proved to be a significant factor that influenced their own use. 
Several other studies have suggested that the cooperating teacher has a direct 
influence on the student teacher during the student teaching experience 
(Cruickshank & Armaline, 1986; Zeichner, 1986). Handler (1993) in a recent study 
found that one of the factors that influence preservice teachers' feelings of 
preparedness was the observation of and use of computers during the student 
teaching. For those students who were identified as feeling prepared, their 
observations of technology use by the cooperating teacher during student teaching, 
and their own participation in computer use had a significant impact on their 
feelings of preparedness. 
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Summary 
The use of computers and computer-related technologies to improve 
instruction is increasingly becoming an important goal for education. Many teacher 
education institutions are currently trying to assist in the accomplishment of this 
goal by offering future teachers experiences in the use of technology. 
Although teacher education has been criticized for not changing fast enough 
(George, 1991), many colleges of education are making changes to facilitate the use 
of the computers. One of the changes that many teacher education institutions are 
considering is the inclusion of student teaching experiences in computer oriented 
classrooms as one important component of their programs. 
Preliminary findings show that computer-related experiences during student 
teaching or field experiences influence the preservice teachers' attitudes towards 
using computers and their level of preparedness to use computers in their own 
instruction (Curtin et aI, 1994; Handler, 1993). One of the factors, related with the 
student teaching environment, suggested to influence student teachers' own 
computer use with children and feelings of preparedness, is the cooperating 
teacher's computer use in the classroom. Research in this area, however, is still 
limited to validate these claims. This study will seek to examine the effect of student 
teaching experiences, in classrooms where the cooperating teachers are actively 
using technology, on student teachers' attitudes, interest, and proficiency in using 
computers in their instruction. 
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III. METHODOLOGY 
The purpose of this chapter is to describe the procedures and methods used 
to investigate the research questions of this study. The chapter is organized into five 
sections that describe the following: 
1. subjects 
2. research design 
3. procedures 
4. instruments 
5. data analysis 
Subjects 
The subjects of this study included the sixty-four elementary education 
preservice teachers from Iowa State University who completed their first session of 
student teaching during Fall 1994. Student teaching for the elementary education 
majors consists of two sessions, eight weeks each. For each session student teachers 
go to a different classroom with a different cooperating teacher. For the purposes of 
this study only one session of student teaching was examined, the first session, in 
order to avoid any confounding results due to the two different student teaching 
situations. 
One other decision that had to be made regarding the subjects of this study 
was whether elementary or secondary student teachers were going to be examined. 
That decision had to be made because the duration of the student teaching period 
for each group of student teachers differs; elementary education majors have to 
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complete two sessions of eight weeks each, whereas secondary education majors 
have to complete only a twelve week student teaching period. Elementary 
education majors were chosen over the secondary education majors because the 
former participated in an on-campus meeting both before and after their student 
teaching, which facilitated the collection of the data. 
The subjects also included the sixty-four cooperating teachers who worked 
with the ISU elementary preservice teachers during the first session of student 
teaching in Fall 94. The cooperating teachers consisted of forty-three K-6 public 
school teachers in school districts of central Iowa, one teacher in Midland, Missouri, 
eight K-6 teachers in Kansas, and twelve K-6 teachers in Aldine Texas. 
Fifty-four out of sixty-four (84.37%) student teachers completed the Student 
Teacher's Pre-Survey before their first session of student teaching. Forty-four out of 
sixty-four (68.75%) student teachers completed the Student Teacher's Post-Survey 
after their first session of student teaching. Fifty cooperating teachers (78.13%) 
completed the Cooperating Teacher's Survey. The participants of the study were the 
pairs of student teachers who completed both the pre-surveys and the post-surveys. 
Matching the completed pre and post-surveys resulted in forty-two pairs out of 
sixty-four (65.63%). 
Student teachers' ratings on how frequently they observed their cooperating 
teacher using computer-related technologies during their student teaching (section I 
of the post-survey) was the criterion used to determine which student teachers went 
into active computer-using teaching environments and which student teachers went 
into non-active computer-using teaching environments. After consultations with the 
researcher's graduate committee, it was decided that only the two thirds of the 
matched pairs would be used for data analysis. It was decided that the third of the 
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student teachers who gave the highest ratings (fourteen student teachers) would 
determine the active computer-using group, and the third of the student teachers 
who gave the lowest ratings (fourteen student teachers) would determine the non-
active computer-using group. The reason for that decision was to get a more 
accurate distinction between the two kinds of teaching environments. Therefore, a 
total of twenty-eight respondents formed the two groups of student teachers that are 
examined in this study. Table 3.1 illustrates the assignment of the elementary 
student teachers who completed the pre and post surveys into the two student 
teaching environments. Table 3.2 shows the student teachers' ratings on how 
frequently they observed their cooperating teacher using computer-related 
technologies during their student teaching, and the selection of the twenty-eight 
students teachers that participated in the study. 
Table 3.1. Assignment of the student teachers into the two groups 
Surveys Completed Completed Matched Students in Students in Active Non-Active 
sent out Pre-Surveys Post-Surveys Pairs environments environments 
64 53 44 42 14 14 
100% 84.37% 68.75% 65.63% 33.33% 33.33% 
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Table 3.2. Selection of the twenty-eight students that participated in the study 
Means of the student teachers' Student teachers selected 
observations about the frequency of 











































14 out of 64 student 
teachers (1/3) formed 
the non-active group. 
* Student teachers' ratings 
ranged at a scale from 1-5. 
l=not familiar with terminology 
2=never 
3=sometimes (1-4 times) 
4=often (once a week) 
5=very often (2-5 days a week) 
14 out of 64 student 
teachers (1/3) formed 
the active group 
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Research design 
The study used an explanatory survey design. According to Ary, Jacobs, and 
Razavieh (1990) an explanatory survey is a research that goes beyond describing the 
variables, and one that seeks to explain attitudes and behavior on the basis of data 
gathered at a point of time. The hypothesis of this research was that preservice 
teachers who complete their student teaching in computer active-using classrooms 
would have more positive attitudes towards using computers in their instruction, 
and different proficiency and interest in using computer-related technologies. The 
researcher surveyed all elementary student teachers both prior and after their first 
session of student teaching and gathered data on their attitudes, interest and 
proficiency in using computers. 
The design of this research is also a form of a quasi experimental research, 
with non-randomized subjects, pretest-posttest design. The participants of this 
study, elementary student teachers in active computer-using classrooms 
(experimental group), and elementary student teachers in non-active computer-
using classrooms (control group) were assigned in each group after the end of the 
first session of their student teaching. Due to the nature of the study, it was not 
possible to have random assignment of the subjects in the two groups. Their 
assignment was based on their observations as to how frequently their cooperating 
teacher used computer-related technologies in instruction during the first session of 
their student teaching. As described earlier, the third of the student teachers who 
gave the highest ratings on the above variable determined the active computer-using 
group, and the third of the student teachers who gave the lowest ratings determined 
the non-active computer-using group. 
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Research procedures 
Before sending the surveys to the study population, the Iowa State University 
Human Subjects Committee reviewed and approved this research project. A copy of 
the approved human subjects committee form is located in Appendix A. 
On August 22, 1994, the pre-survey, along with a cover letter that explained 
the purpose of the study, was given to the elementary student teachers during an 
on-campus orientation meeting before their first session of student teaching 
(Appendix B). Each survey was assigned a number for the purpose of monitoring 
the rate of return, and for matching the surveys with the post-surveys and the 
cooperating teacher's surveys. Forty-one out of forty-three (95%) student teachers 
that attended the meeting completed the pre-surveys. The elementary student 
teachers that completed their student teaching in Missouri, Kansas and Texas did 
not attend the orientation meeting, therefore the pre-surveys were mailed to them 
along with a postage-paid envelope on August 15,1994. By August 29, 1994 twelve 
out of twenty-one (57%) student teachers in Missouri, Kansas and Texas returned 
their pre-surveys. 
On August 22, 1994 the cooperating teacher's surveys were given to the 
student teachers' supervisors who were asked to deliver the surveys to the 
cooperating teachers (Appendix D). Three weeks after the initial delivery of the 
cooperating teacher's survey, the supervisors were asked to remind the teachers to 
complete the surveys. Additionally, the surveys, along with a reminder letter asking 
the teachers to complete the survey, were mailed to non-respondents. By September 
28, 1994 fifty out of Sixty-four (78%) teachers returned the cooperating teacher's 
surveys. 
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The first session of student teaching for the elementary student teachers 
lasted eight weeks; from August 22,1994 until October 14, 1994. On October 17th, 
1994 the elementary student teachers attended an on-campus meeting prior to their 
second session of student teaching. During that meeting the post-survey was given 
to the student teachers (Appendix C). Forty out of the forty-three ( 93%) student 
teacher that attended the meeting completed the surveys. On October la, 1994 the 
post-surveys, along with a postage-paid envelope, were mailed to the elementary 
student teachers in Missouri, Kansas and Texas. By October 20, 1994 four out of 
twenty-one (19%) student teachers in Missouri, Kansas and Texas returned their 
post-surveys. Some of the surveys returned by the respondents were only partially 
completed; data, however, from these surveys were included in the results of the 
this study. 
Instruments 
For the purpose of this study, the following three instruments were used: 
(1) The student teacher's pre-survey 
(2) The student teacher's post-survey 
(3) The cooperating teacher's survey 
All of the above instruments were adaptations of the "Iowa Survey of Computer-
related Technology Use by K-12 Teachers: A Statewide Survey" developed by 
Denise Schmidt in 1991, and the "Survey of K-12 Computer-Related Technology Use 
by Iowa State Graduates" developed by Neal Topp in 1993. Modifications of the 
instruments were made after consulting with three Iowa State University faculty 
members, the chair of the Department of Curriculum and Instruction, an instructor 
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in the Department of Curriculum and Instruction who was the author of the 1991 
Iowa survey, and another instructor in the same department who is a practicing 
school media specialist. Several meetings were held with the researcher and the 
three faculty members which resulted in revisions for some of the questions in the 
surveys. Suggestions for change included: adding additional survey questions, 
deleting questions that were not specific to the student teacher's experiences, and 
rewording certain survey questions. Samples of the surveys can be found in 
Appendixes B, C, and D. 
Student teacher's pre-survey 
The student teacher's pre-survey, which included a total of 76 questions, was 
used to collect information on the four following areas: 
(1) Student teacher's background information. 
(2) Instructional uses of computer-related technologies. 
Section I: Student teacher's proficiency in using computer-
related technologies. 
Section II: Student teacher's interest in using computer-related 
technologies. 
(3) Student teacher's attitudes towards computers and computer-
related technologies. 
(4) Evaluation and suggestions for Iowa State's teacher preservice 
program. 
The first part "Student Teacher's Background Information" contained 11 
general questions about the respondent's demographic information including 
gender, assigned grade level for student teaching, general computer use and access, 
and grade point average. Also, some of the questions were related to the 
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respondent's preservice experiences regarding the use of technology, such as the 
number of completed computer-related courses, their intent to earn an educational 
computing minor, and the amount of technology witnessed in their method courses. 
This part of the survey was adapted from the "Survey of K-12 Computer-Related 
Technology Use by Iowa State Graduates" developed by Topp (1993). 
The second part entitled "Instructional Uses of Computer-Related 
Technologies" contained 34 questions that were organized into two sections: 1) self-
assessed proficiency in using computer-related technologies and 2) interest in using 
computer-related technologies in instruction. In this portion of the survey, which 
was used verbatim from the "Survey of K-12 Computer-Related Technology Use by 
Iowa State Graduates" developed by Topp (1993), student teachers were asked to 
rate their proficiency and interest in using computer-based instructional 
applications, computer tool software and other computer-related technology 
applications. Proficiency was self-assessed by the student teachers using a likert 
scale that had the following levels: 
1. Unfamiliar - I do not know what this item is. 
2. None - I have no proficiency -- I know what this item is, but do not know 
how to use it. 
3. Low - I have little proficiency with this item. 
4. Medium - I have some proficiency with this item, but could use some 
advanced training. 
5. High - I am very highly proficient with this item. 
Interest was also assessed using a likert scale. The following levels were used 
for assessing interest: 
1. Unfamiliar - I do not know what this item is. 
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2. None - I have no interest in using this in my classroom or computer lab. 
3. Low - I have little interest in using this in my classroom or computer lab. 
4. Medium - I have some interest in using this in my classroom or computer 
lab. 
5. High - I am very interested in using this in my classroom or computer 
lab. 
The Cronbach alpha reliability coefficients for the proficiency and interest sections of 























The third part of the survey, entitled "Student Teacher's Attitudes Towards 
Computers and Computer-Related Technologies" contained 26 questions. The 
questions in this section were similar to the respective sections of the surveys 
developed by Schmidt (1991) and Topp (1993). After consultations with the ISU 
faculty members the following changes were made: One of the questions in 
Schmidt's and Topp's surveys asked respondents to rate their attitude towards the 
following statement: "Teachers do not know how to use the computer". For 
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clarification of this statement two statements were developed for this study. One of 
the statement was that "Teachers do not know how to operate the computer" and the 
second was that "Teachers do not know to use the computer as a learning experience 
for their students." After the suggestion of one of the ISU faculty members the 
following statement was also added: "Compared to my peers, I am quite skilled in 
the use of computers and computer-related technologies". 
Attitude was assessed using a likert scale that had the following levels: 
strongly disagree, disagree, undecided, agree, and strongly agree. The twenty-six 
attitude items, were divided into three subscales, based on the attitude subscales 
that were formed in Schmidt's (1991) and Topp's (1993) studies. The subscales were 
confidence toward using computer-related technologies, attitude toward the 
necessity of computer-related technologies in education, and general attitude toward 
using computer-related technologies. The individual items that formed the three 
subscales were as follows: 
1. confidence toward using computer-related technologies - 1st, 2nd, 3rd, 
4th, 7th, 10th, 14th, 24th, and 26th item. 
2. attitude toward the necessity of computer-related technologies in 
education - 6th, 9th, 13th, 18th, 19th, and 20th item. 
3. general attitude toward using computer-related technologies - 5th, 8th, 
11 th, 12th, 15th, 16th, 17th, 21st, 22nd, 23rd, and 25th item. 
These attitude items were randomly distributed throughout the attitude section of 
the survey. Table 3.4 illustrates the cronbach alpha reliability coefficients for the 
three subscales from Schmidt's (1991) and Topp's (1993) studies, as well the 
reliability coefficients calculated for the pre-survey of this study. The overall 
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reliability coefficient for all the twenty-six attitude items of the pre-survey was .84 
(Table 3.5). 
The fourth and last part of the survey was designed to collect evaluative data 
about the preservice preparation program. It contained five questions that asked 
Table 3.4. Reliability coefficients of the attitude sections from Schmidt's (1991) 
Topp's (1993) studies and the attitude section of the pre-survey 
Reliability Coefficients from: 
Attitude Factors 
Schmidt (1991) Topp (1993) Pre-survey 
Factor 1: 
Teacher confidence toward r=.87 r=.87 .79 
computer-related technologies. 
Factor 2: 
Necessity of computer-related r=.77 r=.56 .76 
technologies in education. 
Factor 3: 
General attitude toward using r=.90 r=.83 .62 
computer-related technologies. 
Table 3.5. Reliability coefficient of the attitude part of the pre-survey 
Items N Mean Variance 
Standard Alpha 
Deviation coefficient 
26 54 4.27 .15 .38 .84 
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respondents to evaluate their preservice program and to give suggestions for Iowa 
State's Teacher Preservice Program. The first question of this part asked student 
teachers to state their opinion as to what is the most important topic that should be 
included in a computer-specific course. The second question asked respondents to 
state their sense of preparedness to use technology in their instruction. The three 
following questions were taken verbatim from Topp's (1993) survey. The first one 
asked students to rate Iowa State's teacher preservice program. The following one, 
which had an open-ended format, provided space for students to write the reasons 
for their rating. The last one encouraged students to write their comments, 
suggestions or concerns. 
Student teachers' post-survey 
The purpose of the post-survey that student teachers completed after they 
had completed their first session of student teaching, was to gather information on 
the respondents' attitudes toward using computer-related technologies, proficiency 
and interest in using these technologies in their instruction. These data provided the 
basis for comparisons between the data collected from the pre-surveys. Another 
purpose of the post-survey was to collect data about the student teachers' frequency 
of use of computer-related technologies and the student teachers' observations of 
computer-related use by their cooperating teacher during student teaching. 
The student teacher's post-survey entitled "Survey of Computer-Related 
Technology use by Undergraduate Students after Student Teaching" included a total 
of 106 questions. For developing the post-survey the same procedures were 
followed as with the preparation of the student teachers' pre-survey. The following 
changes were made in the post-survey. In place of the background information part, 
which was part one of the pre-survey, another part was developed which focused on 
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the student teachers' observations of computer-related use by their cooperating 
teacher during student teaching. The objective of this part was to gather data on the 
actual use of computer-related technologies by the cooperating teachers as observed 
by the student teachers. This portion of the survey was adopted from respective 
sections in Schmidt's (1991) and Topp's (1993) surveys. 
The second part entitled "Instructional Uses of Computer-Related 
Technologies" included, as in the pre-survey, a section that assessed student teachers 
proficiency in using computer-related technologies and a section that assessed their 
interest in using computer-related technologies in instruction. The second part of 
the post-survey, however, was expanded to include a section on the student 
teachers' frequency of instructional use during student teaching. The purpose of this 
section was to gather information on the student teacher's actual computer use and 
to see if there were any relationships with other variables in the study such as the 
cooperating teachers' computer-related use during student teaching. The questions 
included in this section were the same with the questions included in the first section 
of the post-survey. 
The third and fourth parts of the post-survey were exactly the same as in the 
pre-survey. Table 3.6 illustrates the similarities and differences between the various 
parts of the pre-survey and the post survey. Also, the reliability coefficients for the 
various parts developed in the post survey are presented in table 3.7. Table 3.8 
presents the reliability coefficients for the attitude subscales of the post survey. 
Cooperating teachers' survey 
The main objective of the "Survey of Computer-Related Technology use by 
Cooperating Teachers" was to gather demographic information about the 
respondents that would enable the researcher to assess the student teaching 
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Table 3.6. Comparisons between the pre-survey and the post-survey 
Pre-Survey Post-Survey 
Student teacher's Observations of 
Part I background information. computer use during student 
teaching 
Instructional uses of Instructional uses of 
Part II computer-related technologies computer-related technologies 
Section I Proficiency in using Frequency of computer 
computers instructional use 
Section II Interest in using computers Proficiency in using 
computers 
Section III Interest in using computers 
Part III Attitudes towards using Attitudes towards using computers computers 
Evaluations and Evaluations and 
Part IV suggestions for preservice suggestions for preservice 
program program 
environments in terms of computer-related access and use. After consultations with 
the ISU faculty members, a 55 item survey was developed which was organized into 
the following three areas: 
(1) Cooperating teacher's background information 
(2) Frequency of instructional use 
(3) Cooperating teacher's attitudes towards computers and computer-
related technologies. 
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Table 3.7. Reliability coefficients for the various sections of the post-survey 
Standard Alpha 
Section Items N Mean Variance Deviation coefficient 
Frequency of 21 44 2.62 .19 043 .79 
teacher's use 
Proficiency 17 44 3.99 .43 .66 .72 
Interest 17 43 4.59 .16 040 .84 
Frequency of 20 44 2.57 .20 045 .82 
student's use 
Attitude 26 43 4.28 .15 .39 .86 
Table 3.8. Reliability coefficients for the attitude subscales of the post survey 
Attitude Factors 
Factor 1: 
teacher confidence toward computer-related technologies. 
Factor 2: 
necessity of computer-related technologies in education. 
Factor 3: 






The first part "Cooperating Teacher's Background Information" contained 
general questions about the respondent's demographic information, teaching 
experiences, access to computers and computer related technologies, and average 
weekly time that their students spent using computers. This part of the survey was 
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adopted from the "Iowa Survey of Computer-related Technology Use by K-12 
Teachers" (Schmidt, 1991). 
The second part "Cooperating Teacher's Frequency of Instructional Use" 
asked information about the frequency of computer use by the cooperating teachers 
during the last academic year. This part was adopted verbatim from the "Iowa 
Survey of Computer-related Technology Use by K-12 Teachers" (Schmidt, 1991). 
The questions used in this part were similar with the questions used in the 
respective parts in the student teacher's post survey. The Cronbach alpha reliability 
coefficients for the cooperating teacher's perceived frequency of computer-related 
use for the past academic year was .87 (Table 3.9). 
Table 3.9. Reliability coefficient of the cooperating teacher's perceived frequency of 
computer-related use during the past academic year 
Items N Mean 









The last part of the survey focused on the cooperating teachers' attitudes 
toward using computers in their instruction and was the same part used in the 
respective sections of the student teachers' pre and post survey. The Cronbach 
alpha reliability coefficients for the attitude part of the cooperating teacher's-survey 
are illustrated in tables 3.10 and 3.11. 
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Table 3.10. Overall reliability coefficient for the attitude part of the cooperating 
teacher's survey 
Items N Mean 















teacher confidence toward computer-related technologies. .82 
Factor 3: 
necessity of computer-related technologies in education. .88 
Factor 3: 
general attitude toward using computer-related technologies. .73 
After rewriting the initial set of questions a pilot study of the cooperating 
teachers' survey was conducted in May 1994. The survey was sent to the seventy-
eight cooperating teachers that used to work with the ISU elementary student 
teachers during spring semester 1994. Based upon the input from the fifty-nine 
teachers who completed the survey, additional revisions were made, mostly to 
clarify the statements that asked respondents to state the time that their students 
spent using computer technologies. 
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Additionally, the data analysis from the pilot study helped the researcher 
made some initial decisions about the analysis of the data that would be collected 
from the research study. It was decided for example, that the following variables 
would be used to distinguish the active from the non-active computer-using 
teaching environments: (a) cooperating teachers' attitudes toward using computers 
in their instruction (b) cooperating teachers' frequency of computer use, and (c) 
students' weekly use of computer or computer-related tedmologies while at school. 
The cooperating teachers who would score above the mean on all three variables 
would form the active computer-using group, and the cooperating teachers who 
would score below the mean on all three variables would form the non-active 
computer-using group. 
However, when the research study was conducted and the responses of the 
cooperating teacher's survey were analyzed, it was found that using the above 
variables as the criterion for selecting the active from the non-active group was not 
appropriate. The number of cooperating teachers who would fall in each category 
was minimal: five cooperating teachers would fall in the active group and ten 
cooperating teachers in the non-active group. Another reason that made the above 
criterion inappropriate was the low correlation (.2035) between the cooperating 
teachers' responses as to how frequently they thought they used computer-related 
technologies in their instruction, and the student teachers' responses as to how 
frequently they actually observed the cooperating teachers using technology during 
their student teaching period. A correlation test between the two variables resulted 
in failure to reject the null hypothesis (Table 3.12). It was therefore assumed that 
there was no relationship between the computer-related use perceived by the 
cooperating teachers and the computer-related use observed by the student teachers. 
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Table 3.12. Correlation between frequency of computer-related use stated by 
cooperating teachers and frequency of computer-related use observed 
by the student teachers 
N df Covariance Correlation R-squared t-critical value 
36 34 .0781 .2803 .0786 .349 
After consultation with the researcher's committee members it was decided 
that a more appropriate criterion for selecting the active from the non-active group 
would be the student teachers' observations on how frequently the cooperating 
teachers actually used the computer technology during student teaching. This 
criterion would be more accurate to describe how actively the cooperating teachers 
and their students used the computer technologies during the specific period of the 
student teaching. The questions, however, that arise after the documented 
discrepancy between the cooperating teachers' perceptions on how frequently they 
used computer technology in their instruction, and the student teachers' 
observations on how much the cooperating teachers used the computer technologies 
during student teaching, could form an interesting research study of itself. 
Validity of the instruments 
Content validity, the degree to which an instrument is really measuring what 
it is supposed to measure (Ary, Jacobs & Razavieh, 1990), was a primary concern of 
the researcher. Content validity is most often assessed by experts or professionals 
familiar with the content area of the study. As indicated earlier, the researcher 
consulted with three Iowa State University faculty members, who were experts in 
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the area of technology, in order to determine the appropriateness of the instruments 
for measuring the research questions of this study. Comments and suggestions from 
the experts resulted in revisions for some of the questions in the surveys which 
made the surveys a more accurate measure of the desired questions. 
Summary of the reliability of the instruments 
As mentioned earlier, a Cronbach alpha reliability coefficient was obtained 
for the attitude, interest, and proficiency sections of the pre-survey; for the attitude, 
interest, proficiency, frequency of cooperating teacher's computer use, and 
frequency of student-teacher's computer use of the post survey; and for the 
frequency of cooperating teacher's use and attitude section of the cooperating 
teacher's survey. The reliability coefficients for these sections are summarized in 
Table 3.13. 
Analysis of data 
The data were analyzed for all the variables using Statview II and SPSSx, 
which are statistical packages at the College of Education at Iowa State University. 
Before the data analysis, nine attitude items that were negatively worded were 
reversed scored (Le. 1-5,2=4,3=3,4=2.5=1). The attitude items that were reversed 
scored were the 1st, 4th, 5th, 7th 12th, 19th, 20th, 22nd, and 24th in the attitude scales 
of the three surveys. For testing the three hypothess of the study, as well as 
additional research question that were related with the purpose of this study the 
level of significance (alpha level) was set at the .05 level. The following statistical 
techniques and tests were used: 
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Table 3.13. Reliability coefficients for the attitude, proficiency, interest, and 
frequency of computer-use sections of the three surveys 
Surveys 
Attitude Section of Pre-Survey 
Attitude Section of Post-Survey 
Attitude Section of Cooperating Teacher's Survey 
Proficiency Section of Pre-Survey 
Proficiency Section of Post-Survey 
Interest Section of Pre-Survey 
Interest Section of Post-Survey 
Frequency of computer-use Section of the Cooperating Teacher's 
Survey 
Frequency of cooperating teacher's computer-use Section 
of the Post Survey 














1. Descriptive statistics, such as frequencies, percentages, means and 
standard deviations, were used to describe the sample population. 
2. Independent t-tests were used to identify whether the two groups of 
student teachers had any initial differences on the following variables: daily access 
to a computer, frequency of computer use before student teaching, grade point 
average, plans to receive and educational computing minor, number of computer-
related courses attended, and number of non-computer courses taken in which 
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technology was used by the instructors. Independent t-tests were also used to 
examine whether the two groups were different on the three dependent variables: 
attitudes towards using computers in their instruction, proficiency and interest in 
using computer-related technologies, prior to their student teaching. 
3. Independent t-tests were performed on the data collected from the 
cooperating teacher's survey, in order to compare the student teaching environments 
that the two groups of student teachers experienced during student teaching. The 
following variables were examined: frequency of access to a computer-lab, number 
of years the cooperating teachers taught with computers, number of computers in 
the classrooms, and number of different computer-locations. 
4. ANCOV A tests were used to compare the two groups on the three 
dependent variables, after their student teaching. 
For examining additional research questions the following tests were used: 
1. An independent t-test was employed to examine whether the two groups 
were different on their frequency of computer use during student teaching. 
2. A pearson product moment correlation coefficient was calculated to 
identify if there was a positive correlation between the cooperating teachers' 
computer use and the student teachers' computer use during student teaching. 
3. Dependent t-tests were used to identify any differences from pre-test to 
post-test on the following variables: attitudes, proficiency and interest in using 




In this chapter the methods and procedures used to examine the research 
questions of this study were described. Included in the methodology were a 
description of the subjects, the development of the instruments, the research design 
and procedures, and the data analysis. 
The accessible population of the study was the ISU elementary student 
teachers that completed their first session of student teaching during Fall 1994. The 
participants of the study included the student teachers who completed both the pre-
survey and post-survey of the study. The third of the student teachers that most 
frequently observed their cooperating teacher using computer-technologies formed 
the experimental group, and the third of the student teachers who least frequently 
observed their cooperating teacher using computer-technologies formed the control 
group. 
For collecting the data for this study three surveys were developed; all three 
were adaptations of the questionnaires used in Schmidt's (1991) and Topp's (1993) 
studies. The three surveys were a pre-survey that elementary student teachers 
completed prior to their first session of student teaching, a post-survey that the same 
student teachers completed after their first session of student teaching, and a 
cooperating teacher's survey, that the cooperating teachers who worked with the 
elementary student teachers during the same period completed. Included in the 
surveys were items on the respondents background information, instructional uses 
of computer-related technologies, proficiency, interest, and attitudes towards using 
computers. The following chapter provides information on the analysis of this data. 
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IV. RESULTS 
The purpose of this chapter is to present the results of the statistical analysis 
applied to the data collected from the research instruments of this study. The study 
focused on the effects of the student teaching environment on student teachers' 
attitudes, proficiency and interest in using computer-related technologies in their 
instruction. Therefore, the independent variable of the study was the type of 
student teaching environment (active computer-using vs. non-active computer-
using) that elementary student teachers experienced during their first session of 
student teaching. The dependent variables of the study were the student teacher's 
attitudes, proficiency and interest in using computers. Additional dependent 
variables included the frequency of student teachers' computer use during student 
teaching and the preservice teachers' evaluations of their preservice programs. All 
of the dependent variables were measured using the data collected from the research 
instruments. 
This chapter is organized into fours sections. In the first section, findings 
from the demographic sections of the pre-survey and the cooperating teacher's 
survey are presented. In the second section, each of the research hypotheses is 
presented and the related findings are summarized. In the third section, additional 
findings that were not covered by the research hypotheses of this study and were of 
interest to the researcher, are presented. The final section of this study provides a 
summary of the research findings. 
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Description of subjects 
Student teachers 
The subjects used in this study were ISU elementary student teachers who 
completed their first session of student teaching during Fall 1994. Two groups, each 
consisting of 14 student teachers, participated in the study. Before the beginning of 
the experimental procedures, the subjects completed a pre-survey which included 
information about the respondents' gender, background, and preservice computer-
related experiences. In order to determine whether the two groups had initial 
differences that could influence the results of the study, independent t-tests were 
employed on the following variables: daily access to a computer, frequency of 
computer use before student teaching, grade point average, plans to receive and 
educational computing minor, number of computer-related courses attended, and 
number of non-computer courses taken in which technology was used by the 
instructors. Independent t-tests were also employed to examine whether the two 
groups had any initial differences on the three dependent variables: attitudes 
towards using computers in their instruction, proficiency and interest in using 
computer-related technologies, prior to their student teaching. 
Demographic information: Gender The results of the frequency count 
indicated that out of the fourteen student teachers in the control group, nine were 
females (64.28%) and five were males (35.71 %). In the experimental group eleven 
students were females (78.57%) and three were males (21.43%). 
Demographic information: Computer access and frequency of computer-use 
Students' responses as to whether they had daily access to a computer at their 
residence, were exactly the same for both groups. In both the control and 
experimental group, eight student teachers (57.14%) had daily access to a computer, 
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and six student teachers (42.86%) did not have access. To test the independence of 
computer access, a t-test was employed which resulted in failure to reject the null 
hypothesis (Table 4.1). Therefore, it was concluded that the two groups were not 
different on their daily access to a computer. 
Another question in the survey asked respondents to state their frequency of 
computer-related use. The following scale was used to rank their answers: l=not at 
all; 2=less than once per week, 3=once per week, 4=2-4 a week; and 5=daily. An 
independent t-test was performed in order to determine whether the two groups 
were different on the above variable. The probability statement of the test was .28 
which resulted in failure to reject the null hypothesis (Table 4.1). It was therefore 
assumed that the two groups were not different on their frequency of computer use 
before student teaching. 
Teacher preservice background The pre-survey contained a group of 
questions asking about the respondents' preservice experiences. The grade point 
average of the respondents was reported using the following five point scale: 1=1-
1.99; 2=2-2.49; 3= 2.5-2.99; 4=3-3.49; 5=3.50-4.0. The largest percentage of the 
respondents in both groups had a GP A range of 2.5 to 2.99 (50% in the experimental 
group and 57.14% in the control group). The lowest percentage of the respondents 
in both groups had a GPA range of 3.5-4.0 (7.14% in the experimental group and 
14.29% in the control group). An independent t- test was used in order to determine 
whether the two groups were different on their grade point average. The results 
indicated a probability statement of 1 which concluded in failure to reject the null 
hypothesis (Table 4.1). It was therefore assumed that the two groups were not 
different on their grade point average. 
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Students' responses as to whether they were going to earn an educational 
computing minor were exactly the same for both groups. In both the control and 
experimental group two student teachers (14.29%) indicated that they were going to 
earn an educational computing minor, whereas twelve student (85.71%) indicated 
the opposite. A t-test was employed which resulted in failure to reject the null 
hypothesis (Table 4.1) 
Students teachers' answers as to how many technology-related courses they 
had completed showed that the mean number of courses for the student teachers in 
the active group was 2.85 and for the student teachers in the non-active group 2.50. 
Twelve students in both groups (85.71%) reported that they had completed the Iowa 
State University course Secondary Education 101, entitled "Educational Applications 
for Computers". An independent t- test was used to determine whether the two 
groups were different on the number of computer-related courses completed. The 
results indicated a probability statement of .67 which concluded in failure to reject 
the null hypothesis (Table 4.1). Therefore, it was concluded that the two groups 
were not different on this variable. 
Finally, students teachers were asked to report the number of non-computer 
courses they have taken in which computer-related technologies were used by the 
instructor. The mean number of courses for the active-using group was 2.93 and for 
the non-active group 2.14. An independent t-test was performed indicating a 
a probability statement of .19, which resulted in failure to reject the null hypothesis 
(Table 4.1). It was therefore assumed that the two groups were not different on the 
number of non-computer courses completed in which computers were used by the 
instructors. 
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Table 4.1. Comparisons of demographic and preservice background variables 
between the two groups 
Variable Group N Mean Standard t df 2-tail Deviation value prob. 
Computer Experimental 14 1.43 .51 
access 0 26 1 
Control 14 1.43 .51 
Frequency of Experimental 13 3.85 1.07 
computer use 1.12 25 .28 
Control 14 3.29 1.49 
Grade point Experimental 14 3.57 .75 
average 0 26 1 
Control 14 3.57 .65 
Educational Experimental 14 1.86 .36 
computing 0 26 1 
minor Control 14 1.86 .36 
Number of Experimental 14 2.86 1.8752 
computer- .4376 26 .67 
courses Control 14 2.41 2.41 
Number of Experimental 14 2.93 1.33 
courses using 1.66 26 .19 
computers Control 14 2.14 1.17 
Student teachers attitudes towards computer-related technologies prior to 
student teaching Student teachers were asked to respond on 26 attitude-items 
that were designed to assess their attitudes towards using computer-related 
technologie. Attitude was assessed using a likert scale that had the following levels: 
strongly disagree, disagree, undecided, agree, and strongly agree. All attitude items 
had a range of responses from 1-5. The mean attitude score for the experimental 
group was 4.21 and for the control group was 4.18. The t statistic 1.(26)=.24,12<.81 
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showed that there was not a statistical significant difference between the attitudes of 
the experimental and control group prior to their student teaching (Table 4.2). 
Therefore, it was assumed that the two groups were no different on their attitudes 
towards using computers before their student teaching. 
Table 4.2. Comparisons between the two groups on their attitudes towards using 
computers, before student teaching 
Groups N Mean Standard t df 2-tail Deviation value prob. 
Active 14 4.21 .45 
.24 26 .81 
Non-active 14 4.18 .37 
The attitude items, as mentioned in Chapter 3, were grouped into three 
subscales; confidence toward using computer-related technologies, attitude toward 
the necessity of computer-related technologies in education, and general attitude 
toward using computer-related technologies. Independent t-tests were also 
performed for the three subscales, which all resulted in failure to reject the null 
hypothesis (Table 4.3). It was then concluded that the two groups did not have any 
initial differences on the three attitude subscales. 
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Table 4.3. Comparisons of the two groups on the three attitude subscales before 
student teaching 
Attitude Groups N Mean Standard t df 2-tail Subscales Deviation value prob. 
Computer Active 14 4.10 .66 
confidence .13 26 .89 
Non-active 14 4.06 .59 
Necessity of Active 14 4.35 .51 
computer .40 26 .69 
technologies Non-active 14 4.41 .40 
General Active 14 4.24 .46 
attitude towards .37 26 .71 
computers Non-active 14 4.18 .36 
Student teachers proficiency in using computer-related technologies prior 
to student teaching Student teachers were asked to respond on 17 
proficiency-items that were designed to assess their proficiency in using computer-
related technologies. Proficiency was assessed using a likert scale that had the 
following levels: l=unfamiliar; 2=none; 3=low; 4=medium; and 5=high. The mean 
proficiency score for the student teachers in the experimental group was 3.75 and for 
the student teachers in the control group was 3.63. The t statistic 1.(26)=.46 12<.65 
showed that there was no statistically significant difference between the proficiency 
of the experimental and the control group before student teaching (Table 4.4). 
Therefore, it was assumed that the two groups were no different in their proficiency 
in using computers prior to their student teaching. 
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Table 4.4. Comparisons of the two groups on their proficiency in using computer-
related technologies before student teaching. 
Groups N Mean Standard t df 2-tail Deviation value prob. 
Active 14 3.75 .55 
.45 22 P >.05 
Non-active 14 3.63 .84 
Student teachers interest in using computer-related technologies in their 
instruction, prior to student teaching Student teachers were asked to respond on 
17 interest-items that were designed to assess their interest in using computer-
related technologies. Interest was assessed using a likert scale that had the following 
levels: l=unfamiliar; 2=none; 3=10w; 4=medium; and 5=high. The mean interest 
score for the student teachers in the experimental group was 4.37, and for the 
student teachers in the control group was 4.47. The t statistic t(26)=.58 12<.56 
showed that there was no statistically significant difference between the interest of 
the experimental and control group before they started student teaching (Table 4.5). 
It was, therefore, concluded that the two groups were no different on their interest in 
using computer-related technologies in their teaching, prior to student teaching. 
Cooperating teachers 
As stated in Chapter 3, the cooperating teachers who worked with the ISU 
elementary student teachers during their first session of student teaching, were 
asked to complete the cooperating teacher's survey. The first section of the 
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Table 4.5 Comparison between the two groups on their interest in using computers 
in their instruction, before student teaching 
Groups N Mean Standard t df 2-tail Deviation value prob. 
Active 14 4.37 .46 
.58 26 .56 
Non-active 14 4.47 .41 
cooperating teacher's survey was designed to provide demographic information 
about the respondents, that would enable the researcher assess the student teaching 
environments in terms of computer-related access and use. In order to determine 
whether the two types of student teaching environments that the ISU students 
experienced, were different, independent t-tests were employed on the following 
variables: frequency of computer-lab access, number of years teaching with 
computers, number of computers in the classrooms, and number of different 
computer locations in the cooperating teachers' buildings. 
The data discussed below will refer only to those cooperating teachers who 
worked with the twenty-eight student teachers that formed the two groups of this 
study. The number the cooperating teacher's survey that matched the student 
teachers in the experimental group was twelve, and the number of the cooperating 
teacher's survey that matched the student teachers in control group was again 
twelve (Table 4.6). 
Gender Out of the twelve cooperating teachers in the experimental 
group, eight were females (66.67%) and four were males (33.33%), and out of the 
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Table 4.6. Match between the student teachers surveys and the cooperating 
teacher's survey 
Surveys 
Completed Matched pairs with Matched pairs with the 
Cooperating student teachers in the student teachers in the 
sent out teacher's surveys experimental group control group 
64 50 12 12 
100% 78.13% 24% 24% 
twelve cooperating teachers in the control group, eleven were females (91.67%) and 
one was male (8.73%). 
Grade level Five cooperating teachers in the experimental group taught 
grades 1-3 (41.67%) and seven teachers taught grades 4-6 (58.33%). Ten cooperating 
teachers in the control group, taught grades 1-3 (83.33%) and two taught grades 4-6 
(17.66%). 
Number of years teaching with computers The mean of the number of 
years teaching with computers for the cooperating teachers in the experimental 
group was 6, and for the teachers in the control group was 5.5. Although the mean 
was greater for the teachers in the experimental group this difference was not 
statistically significant (Table 4.7). 
Number of computers in the cooperating teachers' buildings The mean 
of the number of computers in the buildings was 1.55 for the cooperating teachers in 
the experimental group, and 1.50 for the cooperating teachers in the control group. 
The difference in the means was not statistically significant (Table 4.7). 
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Frequency of computer-lab access The cooperating teachers were asked 
to report how frequently they had access to a computer lab in their schools. The 
following scale was used to rank their answers: l=none; 2=less than once a week; 
3=once a week; 4=2-4 times a week and 5=daily. An independent t-test was 
performed in order to determine whether the frequency of access to a computer lab 
was different for the teachers in the two groups. The probability statement for the t-
test was .96 (Table 4.7). It was therefore assumed that the teaching environments 
that the two groups of student teachers experienced were not different on the above 
variable. 
Computer location The cooperating teachers were asked to report where 
the computers in their building were located. In the experimental group ten 
cooperating teachers had computers in their classrooms (83.33), eleven teachers had 
computers in a computer lab (91.67%), eleven teachers had computers in their media 
center or library (91.67%), five teachers had computers in a teacher work area 
(41.67%), and seven teachers had access to computers on computer carts (58.33%). In 
the control group, eleven cooperating teachers had computers in their classrooms 
(91.67%), nine teachers had computers in a computer lab (75%), five teachers had 
computers in their media center or library (41.67%), four teachers had computers in 
a teacher work area (33.33%), and eight teachers had access to computers on 
computer carts (66.67%). An independent t-test was performed on the number of 
different places computers were located in the buildings of the cooperating teachers 
that belonged to the two groups, which resulted in failure to reject the null 
hypothesis (Table 4.7). 
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Table 4.7. Comparisons of variables between the cooperating teachers in the two 
groups 
Variable Groups N Mean Standard t df 2-tail Deviation value prob. 
Frequency of Experimental 12 3.33 1.61 
computer-lab .05 22 .96 
access Control 11 3.36 1.63 
Number of Experimental 12 6.00 3.57 
years teaching .35 22 .73 
with computers Control 12 5.50 3.37 
Number of Experimental 12 1.55 1.13 
computers in .11 22 .92 
classrooms Control 12 1.50 .90 
Number of Experimental 12 3.67 1.30 
computer 1.93 22 .29 
locations Control 12 3.08 1.31 
Hypothesis one 
Hypothesis one stated: 
After controlling for initial differences in the pre-survey attitude scores, the 
average post-survey attitude score will be higher for the student teachers who 
student taught in active computer-using environments, than for the student 
teachers who student taught in non-active computer-using environments. 
Scores on the attitude items ranged from one to five. After adjusting for the 
pre-attitude scores, the mean post-attitude score was 4.27 for the experimental group 
and 4.18 for the control group. The total sample mean was 4.22. On the average, the 
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student teachers in the experimental group scored .09 points higher than the 
students in the control group (Table 4.8). The effect size (mean difference of the two 
groups divided by the standard deviation of the control group) was .22, which 
indicates that the attitude score of the average student in the experimental group 
was at the 59th percentile of the control group distribution. 
To test hypothesis one, an analysis of covariance (ANCOV A) test was used. 
The F statistic E(1,24) = 10.50,-12-< .00 showed that there was a statistically significant 
difference between the experimental and control groups on the average post-attitude 
scores, after adjusting for the pre-attitude scores (Table 4.9). A t statistic was used to 
test the direction of hypothesis one, which resulted in rejection of the null hypothesis 
and acceptance of the research hypothesis (Table 4.10). Therefore, the researcher 
concluded that the average post-attitude score was higher for the student teachers 
who student taught in active computer-using environments, than for the student 
teachers who student taught in non-active computer-using environments. 
Descriptive statistics were also employed on the three attitude subscales 
(Table 4.11). It was indicated that on the average, the confidence score of the student 

















Table 4.9. Analysis of covariance for student teachers' attitude scores 
Source of variation Sum of df Mean F Probability 
squares squares 
Covariates 
Pre-attitude scores 2.79 1 2.79 76.63 .00* 
Main Effects 
Treatment .38 1 .38 10.50 .00* 
Explained 3.17 2 1.59 43.56 .00 
Residual .87 24 .04 
Total 4.05 26 .16 
Table 4.10. T test for the student teachers' attitude scores 
F value t value df Significance of t Probability 
10.50 3.24 25 1.71 p < .005 
teachers in the experimental group was .54 points higher than the student teachers 
in the control group. The attitude towards the necessity of using computers score of 
the experimental group was .27 points higher than the control group, and the 
general attitude score of the experimental group was .37 points higher than the 
control group. 
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Table 4.11. Means and standard deviations for the student teachers' scores on the 
attitude subscales 
Attitude Treatment N Mean Adjusted Standard 
subscale Mean Dev. 
Computer Experimental 13 4.44 4.43 .44 
confidence Control 14 3.89 3.89 .65 
Necessity of Experimental 13 4.63 4.63 .39 
computer 
Control 14 4.36 4.36 .45 technologies 
General Experimental 13 4.47 4.47 .45 
attitude towards 
computers Control 14 4.10 4.10 .39 
ANCOV A tests, were employed on the three attitude subs cales, which 
showed that there was a statistically significant difference between the experimental 
and control groups on their confidence in using computers, on their attitudes 
towards the necessity of using computers in education, and on their general attitude 
towards using computers, after adjusting for the respective pre-attitude scores 
(Tables 4.12-4.14). T-tests were employed to test the direction of the hypothesis, 
which concluded that the post-survey scores on the three attitude subscales were 
higher for the experimental group, than for the control group (Table 4.15). 
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Table 4.12. Analysis of covariance for the student teachers' computer confidence 
subscale 
Source of Sum of df Mean F Probability 
variation squares squares 
Covariates 
Pre-attitude scores 2.79 1 2.79 76.63 .00* 
Main Effects 
Treatment 1.34 1 1.34 13.42 .00* 
Explained 3.17 2 1.59 43.56 .00 
Residual .87 24 .04 
Total 4.05 26 .16 
Table 4.13. Analysis of covariance for the student teachers' scores on the necessity 
towards using computers 
Source of Sum of df Mean F Probability 
variation squares squares 
Covariates 
Pre-attitude scores 2.27 1 2.27 26.53 .00 
Main Effects 
Treatment .57 1 .57 6.67 .02 
Explained 2.83 2 1.42 16.60 .00 
Residual 2.05 24 .085 
Total 4.88 26 .19 
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Table 4.14. Analysis of covariance for the student teachers' general computer 
attitude 
Source of Sum of df Mean F Probability 
variation squares squares 
Covariates 
Pre-attitude scores 2.78 1 2.78 34.92 .00* 
Main Effects 
Treatment .63 1 .63 7.89 .01* 
Explained 3.41 2 1.71 21.41 .00 
Residual 1.91 24 .08 
Total 5.33 26 .21 
Table 4.15. T tests for the student teachers' scores on the attitude subscales 
Attitude Fvalue t value df Significance Probability 
Subscale of t 
Computer 13.42 3.66 25 1.71 P < .005 
confidence 
Necessity of 6.67 2.58 25 1.71 P < .01 
computer technologies 




Hypothesis two stated: 
After controlling for initial differences in the pre-survey proficiency scores, 
the average post-survey proficiency score will be different for the student 
teachers who student taught in active computer-using environments, than for 
the student teachers who student taught in non-active computer-using 
environments. 
Scores on the attitude items ranged from one to five. After adjusting for the 
pre-proficiency scores, the mean post-attitude score was 3.75 for the experimental 
group and 3.63 for the control group. The total sample mean was 3.68. On the 
average, the shldent teachers in the experimental group scored .12 points higher 
than the students in the control group (Table 4.16). The effect size (mean difference 
of the two groups divided by the standard deviation of the control group) was .15, 
which indicates that the attitude score of the average student in the experimental 
group was at the 56th percentile of the control group distribution. 


















The analysis of covariance test (ANCOV A) revealed that there was no 
statistically significant difference between the experimental and control groups on 
their average post-proficiency score, f (1, 25) = .94, R < .34 (Table, 4.17). As a result, 
the researcher retained the null hypothesis that the average post-proficiency score of 
the student teachers who student taught in active computer-using environments, is 
not different than the average post-proficiency score of the student teachers who 
student taught in non-active computer-using environments. 
Table 4.17. Analysis of covariance for student teachers' proficiency scores 
Source of Sum of df Mean F Probability 
variation squares squares 
Covariates 
Pre-proficiency scores 9.38 1 9.38 65.43 .00* 
Main Effects 
Treatment .14 1 .14 .94 .34 
Explained 9.52 2 4.76 33.18 .00 
Residual 3.59 25 .14 
Total 13.10 27 .49 
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Hypothesis three 
Hypothesis three stated: 
After controlling for initial differences in the pre-survey interest scores, the 
average post-survey interest score will be different for the student teachers 
who student taught in active computer-using environments, than for the 
student teachers who student taught in non-active computer-using 
environments. 
Scores on each interest item ranged from one to five. The mean interest score 
for the student teachers in the experimental group was 4.37 and for the student 
teachers in the control group was 4.47. The total sample mean was 4.42. On the 
average, the student teachers in the control group scored .10 points higher than the 
students in the experimental group (Table 4.18). The effect size was -.31, which 
indicates that the interest score of the average student in the control group was at 
the 62nd percentile of the experimental group distribution. 

















The analysis of covariance test (ANCOV A) showed that there was no 
statistically significant difference between the experimental and control group on 
their interest in using computers, after adjusting for pre-interest scores, £.(1,25) = 
1.35, R <.26 (Table 4.19). Therefore, the researcher retained the null hypotheses that 
there is no statistically significant difference between the student teachers who 
student taught in active computer-using environments, and the student teachers 
who student taught in non-active computer-using environments, on their average 
post-interest score. 
Table 4.19. Analysis of covariance for student teachers' interest scores 
Source of Sum of df Mean F Probability 
variation squares squares 
Covariates 
Pre-interest scores 3.34 1 3.34 51.72 .00* 
Main Effects 
Treatment .09 1 .09 1.35 .26 
Explained 3.43 2 1.71 26.54 .00 
Residual 1.61 25 .07 
Total 5.04 27 .19 
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Additional findings 
In addition to testing the research hypotheses, the researcher was interested 
in examining the following: 
1. The differences between pre-test and post-test average attitude scores for 
the two groups, 
2. The differences between pre-test and post-test average proficiency scores 
for the two groups, 
3. The differences between pre-test and post-test average interest scores for 
the two groups, 
4. The differences between pre-test and post-test ratings of preservice 
preparation in using computer-related technologies, and 
5. The correlation between the student teachers' computer use during 
student teaching and the cooperating teachers' use during student 
teaching. 
Differences between pre and post-test average attitude scpres for the two groups 
While the first hypothesis indicated that there was a significant difference 
between the two groups on their average post-survey attitude scores, the researcher 
was also interested in examining any differences within the groups. Two dependent 
t-tests were employed, one for each group. 
The first dependent t-test compared the pre-survey attitude scores with the 
post-survey attitude scores of the student teachers in the experimental group. The 
average attitude score of the pre-survey was 4.21, and the average attitude score of 
the post-survey was 4.49. On the average, the student teachers in the experimental 
group, increased their score .28 points. The t statistic showed that this increase was 
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statistically significant; t(12)=3.69, 12<.00* (Table 4.20). For the control group, 
however, the t test indicated a statistically significant decrease, when the pre-
attitude mean scores were compared to the post-attitude mean scores; t(12}=-2.11, 
12<.03* (Table 4.20). 
Table 4.20. Dependent t-tests comparing the mean attitude scores between pre-
surveys and post surveys for the two groups 
GroupJTest N Mean Standard t df 1-tail deviation value probe 
Experimental 
Pre-Test 14 4.21 .45 
3.69 12 .00* 
Post-Test 13 4.49 .39 
Control 
Pre-Test 14 4.18 .37 
-2.11 12 .03* 
Post-Test 13 4.09 .41 
*p <.05 
Subscales within the attitude scale Dependent-t tests were also 
performed on the three attitude subscales. The results indicated that for the 
experimental group there was a significantly positive change from pre-survey to 
post-survey for all the three attitude subscales (Table 4.21). For the control group 
there was one statistically significant negative change, and that was on the 
confidence in using computer-related technologies. For the other two subscales, the 
student teachers in the control group had also a small negative change, but these 
changes were not statistically significantly different (Table 4.22) 
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Table 4.21. Dependent t-tests on the attitude subscales for the experimental group 
Attitude N Mean Standard t df 1-tail Subscales Deviation value prob. 
Confidence in using computers 
Pre-Test 14 4.10 .66 
2.52 12 .01* 
Post-Test 13 4.44 .44 
Necessity of using computers 
Pre-Test 14 4.35 .51 
3.17 12 .00* 
Post-Test 13 4.63 .39 
General attitude towards computers 
Pre-Test 14 4.24 .46 
2.42 12 .02* 
Post-Test 13 4.47 .45 
Table 4.22. Dependent t-tests on the attitude subscales for the control group 
Attitude Subscales N Mean Standard t df 1-tail Deviation value prob. 
Confidence in using computers 
Pre-Test 14 4.06 .59 
-2.11 13 .03* 
Post-Test 14 3.89 .65 
Necessity of using computers 
Pre-Test 14 4.41 .40 
-.59 13 .28 
Post-Test 14 4.36 .45 
General attitude towards computers 
Pre-Test 14 4.18 .36 
-1.09 13 .15 
Post-Test 14 4.10 .39 
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Differences between pre-test and post-test average proficiency scores 
Analysis of the pre and post-survey proficiency scores of the experimental 
group, showed that the average proficiency score of the pre-survey was 3.75, and for 
the post-survey was 4.03. The t statistic 1..(13)=2.77, 12<.01 * showed that there was a 
statistical significant increase between the pre-proficiency scores and the post-
proficiency scores for the experimental group (Table 4.23). 
For the student teachers in the control group, the average proficiency score of 
the pre-survey was 3.63, and for the post-survey was 3.75. Although there was an 
increase in the proficiency mean scores, from pre to post-survey, that difference was 
not statistically significant (Table 4.23). 
Table 4.23. Dependent t-tests comparing the mean proficiency scores between pre-
surveys and post surveys for the two groups 
Groupffest N Mean Standard t df I-tail Deviation value prob. 
Experimental 
Pre-Test 14 3.75 .55 
2.77 13 .01* 
Post-Test 14 4.03 .42 
Control 
Pre-Test 14 3.63 .83 
1.21 13 .12 
Post-Test 14 3.75 .79 
*p <.05 
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Differences between pre-test and post-test average interest scores 
Analysis of the pre and post-survey interest scores of the experimental group, 
showed that the average interest score of the pre-survey was 4.37, and for the post-
survey 4.47. The t statistic .t(13)=1.62, I2<.07 showed that their was no statistically 
significant increase from pre-test to post-test (Table 4.24). 
For the student teachers in control group, the average interest score of the 
pre-survey was 4.47, and for the post-survey 4.71. It was interesting to note that on 
the average, there was an increase of .24 points between the pre-test and post-test 
mean interest scores. The t statistic 1.(13)=3.57, I2<'00* showed that the increase was 
statistically significant (Table 4.24). 
Table 4.24. Dependent t-tests comparing the mean interest scores between pre-
surveys and post surveys for the two groups 
Groups N Mean Standard t df l-tail Deviation value prob. 
Experimental 
Pre-Test 14 4.37 .46 
1.62 13 .07 
Post-Test 14 4.47 .48 
Control 
Pre-Test 14 4.47 .41 
3.57 13 .00* 
Post-Test 14 4.71 .32 
*p <.05 
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Differences between pre-test and post-test evaluation ratings of the preservice 
technology preparation program 
One of the questions, in both the pre-survey and the post-survey, asked the 
respondents to make an evaluation of their teachers preservice preparation in regard 
to computer-related technologies. The question was stated as follows: "Using the 
following scale please circle the answer that best indicates your evaluation of the 
preparation you experienced for using educational computer-related technologies at 
Iowa State." The likert scale used for this questions provided the student teachers 
with the following choices: 1) Very inadequate; 2) Inadequate; 3) Adequate; 4) 
More than adequate; and 5) Outstanding. 
The researcher was interested in examining whether there were any 
differences between the pre-survey and post-survey evaluation ratings for the two 
groups. The student teachers in experimental group, on the average, gave more 
positive evaluation ratings in the post-surveys than in the pre-surveys. This 
difference, however, was not statistically significant (Table 4.25). On the other hand, 
the student teachers in the control group gave more negative evaluation ratings in 
the post-surveys than in the pre-surveys. This negative change was statistically 
significant (Table 4.25). 
Correlation between the student teachers' computer use during student teaching 
and the cooperating teachers' use during student teaching 
Finally, the researcher was interested in examining whether there was a 
significant positive relationship between the frequency of the cooperating teachers' 
computer-use, as observed by the student teachers, and the student teachers' 
computer use during their first session of student teaching. The two first sections of 
the post-survey asked respondents to state the frequency of observing their 
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cooperating teachers using computers, and the frequency that they used computers 
in their instruction, during their student teaching. The following likert-type scale 
was used to record the responses: 1) Not familiar; 2) Never; 3) Sometimes (1-4 
times during student teaching); 4) Often (once a week); and 5) Very often (2-5 days 
a week). 
Table 4.25. Dependent t-tests comparing the mean evaluation ratings between pre-
surveys and post surveys 
Groups N Mean Standard t df 1-tail Deviation value probe 
Experimental 
Pre-Test 13 3.54 .97 
1.62 12 .07 
Post-Test 14 3.64 1.08 
Control 
Pre-Test 14 3.29 .99 
-2.29 13 .02* 
Post-Test 14 3.00 .96 
*p <.05 
To examine the relationship between the two variables, the pearson product 
moment correlation coefficient was calculated on the forty-four student teachers 
who completed the post-survey (Table 4.26). The results indicated there was a 
statistically significant positive correlation between cooperating teachers' computer 
use during student teaching and student teachers' computer use during the same 
period. 
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Table 4.26. Correlation between the cooperating teachers' frequency of computer-
related use, as observed by the student teachers, and the student 
teachers' frequency of computer use during student teaching. 
N df Covariance 




for I-tail test 
.257 
Descriptive statistics on the frequency of observing the cooperating teachers' 
computer use showed that the observations of the experimental group ranged from 
2.86 (1-4 times) to 4.00 (once a week), and for the control group ranged from 2.00 
(never) to 2.38 (1-4 times). The average observations of computer use for the 
experimental group was 3.13 (a score between 1-4 times to once a week), and for the 
control group was 2.17 (a score between never and 1-4 times) (Table 4.27). 
Descriptive statistics on the student teachers' computer use during student 
teaching indicated that the average computer use of the student teachers in the 
experimental group was 2.99 (1-4 times) and for the student teachers in the control 
group 2.22 (a score between never and 1-4 times) (Table 4.27). After employing an 
independent t-test on the mean frequency scores between the two groups, it was 
indicated that the student teachers in the experimental group used the computers 
significantly more frequently than the student teachers in the control group (Table 
4.28). 
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Table 4.27 Descriptive statistics on the frequency of computer use by the 
cooperating teachers and the student teachers 
Groups N Minimum Maximum Mean Standard 
value value Deviation 
Cooperating teachers' 
computer use 
Experimental 14 2.86 4.00 3.13 .30 
Control 14 2.00 2.38 2.17 .14 
Student teachers' 
computer use 
Experimental 14 2.40 4.30 2.99 .48 
Control 14 2.00 2.60 2.22 .19 
Table 4.28. Comparison between the two groups' mean frequency of computer-use 
during student teaching 
Group N Mean Standard t df I-tail Deviation value prob. 
Experimental 14 2.99 .48 
5.57 18 P < .05 
Control 14 2.22 .19 
Summary 
This chapter has reported the results from the analysis of the collected data. 
In the first section, the demographic information gathered from the pre-survey were 
analyzed. Statistical analysis of the pre-experimental measures of the student 
teachers, indicated that there was no statistically significant difference between the 
two groups on variables that were related with their background and preservice 
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computer-related experiences prior to student teaching. Analysis also indicated that 
the two groups were not statistically different on their attitudes, proficiency and 
interest in using computer-related technologies, prior to their student teaching. 
The first section of this chapter, also reported the analysis of the demographic 
data gathered from the cooperating teacher's survey. Statistical analysis, indicated 
that the two types of student teaching environments were not statistically different 
on variables related with computer availability and access. It was therefore, 
assumed that the only controlled variable that was different in the two groups, was 
the independent variable of the study; and that is the frequency of the cooperating 
teachers' computer use for instructional purposes, as observed by the student 
teachers. 
The second section of this chapter, reported the findings relating to the three 
hypotheses of the study. Analysis of the results showed that at the end of student 
teaching, student teachers in the experimental group had statistically significantly 
more positive attitudes towards using computers in their instruction, than the 
student teachers in the control group. However, at the end of student teaching, the 
proficiency and interest in using computer-related technologies, was not statistically 
Significantly different between the two groups. 
In the additional findings section, comparisons between the pre-test and the 
post test, indicated that the student teachers in the experimental group had a 
statistically significant increase in their attitudes towards computers, during student 
teaching, whereas the student teachers in the control group had a statistically 
significant decrease in their attitudes. Moreover, the experimental group had a 
statistically significant increase in their proficiency in using computers, whereas the 
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control group had a statistically significant increase in their interest in using 
computers in their instruction. 
In addition, a pearson product moment correlation coefficient indicated that 
frequency of computer-use by the cooperating teachers was positively correlated 
with the student teachers' computer-use during student teaching. Moreover, it was 
indicated that, on the average, the experimental group used the computer 
significantly more frequently in their instruction, during student teaching, than the 
control group. Finally, a comparison between the student teachers' evaluation 
ratings of their technology preparation program, indicated that, on the average, the 
control group was statistically significantly less satisfied with their technology 
preparation program, after their student teaching than before. 
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v. SUMMARY, DISCUSSION, AND RECOMMENDATIONS 
The purpose of this chapter is to summarize the research study, summarize 
and discuss the findings, present recommendations for future research in the area of 
computer-related technologies use and teacher preservice education, and offer 
recommendations for teacher preservice institutions that could help improve the 
effectiveness of their technology preparation programs. The chapter is organized 
into the following sections: 
1. A brief summary of the study 
2. Summary of the results 
3. Discussion of the results 
4. Further research recommendations 
5. Teacner preservice recommendations 
6. Conclusion 
Summary of the study 
Development of the study 
Despite the growing need for technology training, teacher education 
institutions have often been criticized for reacting to what is already happening in K-
12 schools instead of leading (George, 1991). Research regarding the effectiveness of 
teacher preparation programs in preparing teachers to use technology, shows that 
preservice teachers are emerging from their preservice programs inadequately 
prepared to use technology effectively in their teaching repertoires (Handler, 1993; 
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Ingram, 1992). One area in which teachers have a strong sense of deficiency in the 
integration of technology into the curriculum (Byrum & Cashman, 1993). 
Attempting to provide preservice teachers with effective models of 
technology integration, researchers and scholars suggest the integration of 
technology in the whole teacher preparation program, rather than teaching 
technology only as a separate subject. One way by which teacher education 
institutions can promote technology integration is by providing student teaching 
experiences in classrooms where technology is an integral part (Drazdowski, 1993; 
Wetzel,1993). Literature has suggested that computer-related experiences during 
student teaching or field experiences, influence the preservice teachers' attitudes 
towards using computers and their level of preparedness to use computers in their 
own instruction (Curtin et al. , 1994; Handler, 1993). Research in this area, however, 
is still limited to validate these claims. 
The purpose of this study was to investigate the effects of student teaching in 
active computer-using classrooms on student teachers' attitudes towards, 
proficiency and interest in using computer-related technologies in their instruction. 
Active computer-using classrooms were defined as the classrooms where the 
cooperating teachers frequently used the computers for instructional purposes, 
during the student teaching period. 
Methodology of the study 
The study employed a form of a quasi experimental research design, with 
non-randomized subjects, pretest-posttest design. The participants of this study, 
consisted of 14 elementary student teachers, who student taught in active computer-
using classrooms (experimental group), and 14 elementary student teachers, who 
student taught in non-active computer-using classrooms (control group). The 
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student teachers were assigned in each group according to their observations as to 
how frequently their cooperating teacher used computer-related technologies in 
instruction during their student teaching. 
Data were collected with three researcher-designed surveys, which were 
adaptations of the surveys developed by Schmidt (1991) and Topp (1993). The three 
surveys were a pre-survey that elementary student teachers completed prior to their 
first session of student teaching, a post-survey that the same student teachers 
completed after eight weeks of student teaching, and a cooperating teacher's survey, 
that the cooperating teachers who worked with the elementary student teachers 
during the same period, completed. 
Summary of the results 
Statistical analysis of the pre-experimental measures, collected by the pre-
survey was reported. Independent t-tests employed on the pre-survey data, showed 
that there was no statistically significant difference between the two groups on the 
following variables: frequency of computer use before student teaching, grade point 
average, number of computer-related courses attended, and number of non-
computer courses taken in which technology was used by the instructors. Analysis 
also indicated that the two groups were not statistically significantly different on 
their attitudes, proficiency and interest in using computer-related technologies, prior 
to their student teaching. 
Statistical analysis of the data collected through the cooperating teacher's 
survey was also reported. Independent t-tests, on these data indicated that there 
was no statistically significant difference between the two types of student teaching 
environments that the student teachers experienced, on the following variables: 
frequency of access to a computer-lab, number of years the cooperating teachers 
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taught with computers, number of computers in the classrooms, and number of 
different computer-locations. 
Three hypotheses were stated to examine the effect of student teaching in 
active computer-using environments. Hypothesis one predicted that after student 
teaching, the students in the experimental group will have more positive attitudes 
towards using computers in their instruction, than the students in the control group. 
The results showed that after student teaching, the attitudes of the experimental 
group were statistically significantly more positive than the attitudes of the control 
group. 
Hypothesis two predicted that after student teaching, the students in the 
experimental group will have different proficiency in using comp .... ters than the 
students in the control group. The results showed that after student teaching, the 
proficiency of the experimental group in using computers was not statistically 
significantly different from the control group. 
Hypothesis three predicted that after student teaching, the students in the 
experimental group will have different interest in using computers in their 
instruction, than the students in the control group. The results showed that after 
student teaching, the interest of the experimental group in using computers in 
instruction, was not statistically significantly different from the control group. 
Additional findings were also reported. Comparisons between the pre-test 
and the post test, indicated that the student teachers in the experimental group had a 
statistically significant increase in their attitudes towards computers, during student 
teaching, whereas the student teachers in the control group had a statistically 
significant decrease in their attitudes. Moreover, the experimental group had a 
statistically significant increase in their proficiency in using computers, whereas the 
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control group had a statistically significant increase in their interest in using 
computers in their instruction. 
A pearson product correlation coefficient correlation showed that the 
frequency of computer-use by the cooperating teachers was positively correlated 
with the student teachers' computer-use during student teaching. In addition, on 
the average, student teachers in the experimental group used the computer-related 
technologies more frequently than the student teachers in the control group. Finally, 
a comparison between the student teachers' evaluation ratings of their technology 
preservice program revealed that the student teachers in the control group were 
statistically significantly less satisfied with their technology preservice preparation 
after student teaching than before. 
Discussion of the results 
Respondents' attitudes toward computers and computer-related technologies 
Results from testing hypothesis one indicated that frequent observations of 
the cooperating teachers using computers in natural classroom situations, positively 
affected the attitudes of the student teachers in the experimental group towards 
using computers in instruction. This positive effect was noted on all three of the 
attitude subscales: confidence toward using computer-related technologies, attitude 
toward the necessity of computer-related technologies in education, and general 
attitude toward using computer-related technologies. 
These findings are consistent with the preliminary results of Curtin's et al. , 
(1994) evaluative study. Curtin et al. (1994) reported that university students who 
had field experiences in elementary school classrooms, that had been enriched 
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through the active use of technology and teacher staff development, gained 
confidence in using technology for personal productivity and for instructional 
enhancement. Moreover, the findings of this study, are related to the literature 
which suggests that one effect of field observations within computer literacy 
training, is the reduction in the level of self-expressed computer anxiety (Thompson, 
1985). 
Additional findings of this study, showed that for the experimental group 
there was a statistically significant increase from pre-test to post-test, whereas for the 
control group there was a statistically significant decrease. This particular finding is 
consistent with findings reported in Estes' (1991) study. Estes (1991) reported that 
the experimental group in her study, which received direct involvement with active 
computer-using children, had more positive attitudes after the treatment, whereas 
the control group, which received direct involvement with children engaged in 
activities unrelated to computers, had more negative attitudes towards computers, 
at the end of the treatment. Her findings, however, were not statistically significant. 
Overall, the attitude-related findings of this study support the notion that the 
frequency of computer-related use by the classroom teacher positively affects the 
student teachers' confidence toward using computers, their attitudes toward the 
necessity of computers in education, and their general attitude toward using 
computer-related technologies. Positive attitude toward the use of computers in 
education has been identified by several researchers as a vital component to the 
implementation of computer technologies in the classroom (Koohang, 1987; 
Stevens, 1982). Adding to these claims, Fauri (1984) noted that attitudes toward 
computers influence not only acceptance of computers, but also future behaviors, 
such as using the computer professionally, or introducing computer applications in 
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the classroom. For this reason, the promotion of positive computer-related attitudes, 
suggested by the inclusion of student teaching experiences in classrooms where the 
cooperating teachers are active computer users, is a factor that should be considered 
in preservice curriculum changes. 
Respondents' proficiency toward computers and computer-related technologies 
Testing hypothesis two indicated that the frequency of observations of the 
cooperating teachers using computer-related technologies did not contribute 
significantly to make the two groups' self-assessed proficiency different at the end of 
their student teaching. An examination, however, of the change of the proficiency 
levels from pre-test to post-test showed that the experimental group had a 
significantly higher mean proficiency level at the end of student teaching, than 
before. The control group also increased their proficiency level from pre-test to post-
test slightly, but the difference was not statistically significant. 
It can be speculated that the fact that student teachers in the experimental 
group observed the cooperating teachers use computers in their instruction more 
frequently than the control group, and that student teachers in the experimental 
group actually used the computers more frequently in their instruction than the 
control group, contributed to the statistically significant increase in their proficiency 
levels. This change, however, seemed that it was not big enough to make the 
proficiency levels of the experimental and control group at the end of student 
teaching, statistically different. 
One interpretation for this result, could be that the frequency of observations 
of the cooperating teachers using computers in instruction, and the use of computers 
in instruction during teaching practicum, might not be adequate factors for changing 
student teachers' proficiency levels. It is possible that additional computer 
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experiences, other than field based observations of computer use, are necessary in 
order to increase the student teachers' proficiency levels in using specific computer-
related technologies. One strategy suggested by Curtin et al (1994) would be to 
provide student teachers with on-site training, where the student teachers meet with 
a technical consultant on a regular basis, during the student teaching period, for 
training on computer software and technologies that they need to use in their 
instruction. 
Respondents' interest toward computers and computer-related technologies 
An examination, of both the experimental and the control group's interest in 
using computers in instruction prior to student teaching, shows that the two groups 
had medium to high interest levels in using computer-related technologies. The 
mean interest for the experimental group was 4.37 and for the control group 4.47. 
Both of these scores meant that their mean rating was between "medium-I have 
some interest with this item" and "high-very interested in using this item." 
Comparing the two groups' interest levels in using specific computer-related 
technologies with the groups' proficiency levels in using the same technologies, 
shows that the interest levels were considerably higher than the proficiency levels. 
This finding is supported by other research studies which reported that the interest 
of the teachers in using, or learning to use, computer-related technologies was 
higher than the teachers' proficiency levels in using these technologies (Minnesota 
Department of Education, 1989; Schmidt, 1991; Topp, 1993). 
Results from testing hypothesis three revealed that the frequency of 
observations of the cooperating teachers using computer-related technologies did 
not contribute significantly in making the two groups' interest different at the end of 
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their student teaching. Both groups, however reported increased interest in using 
computer-related technologies at the end of student teaching. 
One unexpected result was that the interest of the control group in using 
computers increased at statistically significant levels during student teaching. 
While, however, the interest for the control group increased during teaching 
practicum, their general attitude toward using computers and their attitudes 
towards the necessity of using computers did not change during the same period. 
One interpretation might be that the interest statements were more generat 
than the attitude statements. The attitude statements required responses to more 
specific plans and commitments about instructional computer-use. For example the 
interest items asked respondents to state how interested they were in using various 
computer applications, such as word processing and spreadsheets, for instructional 
purposes. On the other hand, the general attitude items and the attitude items 
towards the necessity of using computers in instruction, required responses on items 
such as "I would like to use computer-related technologies more in my teaching/' "I 
would like to improve my skills in the use of computer-related technologies, " and 
"Computer-related technologies should be used to improve the quality of 
education." It could be that the limited computer use during student teaching made 
the student teachers in the control group generally more interested in using these 
technologies in the future. At the same time, however, the limited experiences might 
have prevented them from changing their specific views of computers as important 
instructional tools in a positive direction, or for becoming more committed in using 
these tools in their future instruction. Further research with larger samples could 
examine the interest levels of student teachers toward using computer-related 
technologies and the reasons behind those responses. 
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Students' ratings of preservice preparation in using computer-related technologies 
One of the questions, in both the pre-survey and the post-survey, asked the 
respondents to make an evaluation of their teacher preservice preparation in regard 
to computer-related technologies. The question was stated as follows: "Using the 
following scale please circle the answer that best indicates your evaluation of the 
preparation you experienced for using educational computer-related technologies at 
Iowa State." The likert scale used for this questions provided the student teachers 
with the following choices: 1) Very inadequate; 2) Inadequate; 3) Adequate; 4) 
More than adequate; and 5) Outstanding. 
A comparison between the pre-survey and post-survey evaluation ratings, 
showed that for the experimental group there was a positive change, although not 
statistically significant. For the control group, however, the limited computer 
experiences during student teaching, resulted in a statistically significant decrease in 
their level of satisfaction with their technology preservice preparation. One 
interpretation of this result might be that the student teachers in the control group 
felt that their technology preparation was not relevant to the limited computer 
practices they had experienced during their student teaching. 
This result is related with Handler's (1993) findings, which reported that one 
factor that influenced student teachers' feelings of preparedness to use technology in 
their own classrooms, was the frequency of observing and seeing technology use by 
the cooperating teacher during student teaching. When comparing these results, 
however, one should consider the difference that exists in the questions involved in 
the two studies. In Handler's study students were asked to rate how prepared they 
felt they were to use technologies in their instruction, whereas the evaluating 
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question in this study asked students to rate the effectiveness of their preservice 
program in preparing them to use educational computer-related technologies. 
Respondents' computer-related use during student teaching 
Findings of this study suggest that student teachers who experienced 
frequent modeling of computer-use by the cooperating teachers had a tendency to 
frequently use computers in their own instruction during student teaching. 
Examination of the two types of teaching environments that the experimental group 
and control group experienced, revealed that the availability and access to 
computers and computer-labs was not different for the two groups. Therefore, it can 
be assumed that the computer-related behaviors of the cooperating teachers was the 
major controlled variable that was positively related with the student teachers' 
computer-use during student teaching. 
Finally, comparing the computer use of the student teachers in the two 
groups during student teaching, showed that the student teachers in the 
experimental group used the computers more frequently than the student teachers 
in the control group. Handler's (1993) study showed that participating in computer 
use during student teaching was a factor that positively affected the student teachers 
feelings of preparedness to use technology in their own instruction. Providing, 
therefore, strategies that encourage the participation of student teachers in 
computer-related use during their student teaching, is a factor that should be 
considered when designing technology preparation programs. 
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Future research recommendations 
Findings of this study indicated promising results. Results, however need to 
be interpreted with caution since the number of the study's participants is small, and 
therefore generalization is limited. Further research in needed to corroborate the 
findings. The following research recommendations are made to guide these studies. 
1. The first recommendation is to conduct the study at a larger scale. A 
bigger representative sample would make the results of the study more 
generalizable. This type of research could also be extended to involve student 
teachers both at the elementary and secondary level. It would be interesting to see 
how the attitudes, proficiency and interest towards computer-related technologies of 
elementary student teachers would compare to those of secondary students. 
It would also be interesting to examine the computer-related experiences of 
preservice teachers during student teaching, across institutions. Knowledge of how 
other colleges of education structure their student teaching experiences and how 
those experiences affect the computer-related experiences of student teachers could 
be of great benefit to teacher preservice programs. 
2. A second recommendation is to conduct a case study of a small group of 
student teachers, from both the experimental and control group, in addition to the 
research procedures executed for this study. The case study could include in-depth 
interviews of selected student teachers and study in detail the computer-related 
experiences they had during their student teaching. It would be interesting to 
examine the students teachers' perceptions of how their student teaching 
experiences affected their actual use of computers, and how those experiences 
influenced their future plans for using computer technologies in their instruction. 
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3. A third recommendation is to conduct the same kind of study 
longitudinally. The data of this study could serve as the baseline data. It would be 
interesting to see how frequently the student teachers that student taught into the 
two types of computer-using environments (active vs. non-active), will eventually 
use the computers when they become classroom teachers. It would also be 
interesting to see how the student teachers that formed the two groups in this study 
would compare in the future, on other computer-related variables, such as kinds of 
computer-related technologies utilized for instruction, attitudes, interest and 
proficiency in using computers in their instruction. Reasons for using or not using 
computer technologies could also be examined. 
4. The literature has suggested that preservice computer-related experiences 
prior to student teaching affect how much students will benefit from computer 
experiences during student teaching (Hunt & Bohlin, 1991). Based on this 
suggestion, a fourth recommendation is to design a research similar to this study, 
that will add the level of student teachers' preservice computer-related experiences 
prior to student teaching, as another independent variable. A factorial 2x2 design 
could then be able to distinguish how much the different types of student teaching 
environments (active computer-using vs. non-active computer-using) affect students 
with different levels of computer experiences prior to student teaching (i.e. students 
with minimal experiences vs. students with advanced experiences). 
5. A fifth recommendation deals with an observation made about the 
cooperating teacher's perceived use of computers in their instruction. As mentioned 
in Chapter 3, the researcher found no significant correlation between the cooperating 
teachers' perceptions on how frequently they used computer technology in their 
instruction, and the student teachers' observations on how much the cooperating 
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teachers used the computer technologies during student teaching. A study could be 
conducted that would examine possible differences between cooperating teacher's 
perceptions of their computer-use and their actual use. Reasons for this discrepancy 
could then be identified. 
Teacher pre service recommendations 
Findings from this study indicate promising results for the preservice 
teachers that student teach in classrooms where the cooperating teachers frequently 
use the computer-related technologies in their instruction. The information that the 
frequency of computer-related use by the cooperating teacher could influence 
positively the student teachers' attitudes and computer use during student teaching, 
can be utilized for two purposes: 
1) Consider the frequency of the cooperating teachers' computer-related use 
as one of the criteria for the selection of cooperating teachers, and 
2) Include technology training as part of the training opportunities for the 
cooperating teachers. 
As Connor et al (1994) suggested "basing cooperating teachers' selection on 
specific criteria would obviously be preferred to random selection or total reliance 
on volunteers. By focusing selection decisions on effective traits, teacher education 
could greatly increase quality placements for optimal growth of student teachers" (p. 
78). 
Finally, this information would also be valuable when designing training 
opportunities for cooperating teachers. Workshops on effective computer-uses in 
instruction, administrative support for cooperating teachers that use computer-
technologies, and collaboration of cooperating teachers with university faculty that 
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are experts in instructional technology, could help make the cooperating teachers 
stronger technology models for the student teachers. 
Conclusion 
Currently the literature has given increasing attention to the need for a close 
connectedness between schools and teacher education. Goodlad's (1994) theory of 
Educational Renewal suggests that the key to renewing education is a renewed and 
closer collaboration between teacher education and school practice. In this context 
of educational reform, educators and researchers suggested that the mission of 
preparing future teachers to use technology must have a strong link with 
technology-using practitioners. 
Recently, the literature proposes the inclusion of student teaching experiences 
in computer-using classrooms as a critical component of the preservice teachers' 
technology preparation (Curtin, et a11994; Handler, 1993; Wetzel, 1993; Zambo, 
Wetzel, and Buss, 1995). Findings suggest that student teaching practices and field 
experiences have an influence on the preservice teachers' attitudes towards using 
computers and their level of preparedness to use computers in their own instruction 
(Curtin et aI, 1994; Handler,1993). This study investigated the effects of student 
teaching in classrooms where the cooperating teachers were frequently using the 
computers for instructional purposes, on student teachers' attitudes towards, 
proficiency and interest in using computer-related technologies in their instruction. 
Findings of this study, although indicating promising results for the student 
teachers who experience frequent modeling of computer-use by their cooperating 
teachers, need to be interpreted with caution in view of the limitations of the study. 
Interpretations of the findings suggest that teacher preservice institutions need to 
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carefully examine their technology preparation programs and develop closer 
collaborations with classroom teachers who are active computer users. This 
recommendation, however, should be considered only as a part of an integrated and 
comprehensive approach to preservice teachers' technology preparation. 
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17. If applicable: anticipated date that identifiers will be removed from completed survey instruments and/or audio or visual 
tapes will be erased: 
03/01/95 
Month I Day I Y = 
18. Signar;xr)~ of ~p~arunienz:talecutive Officer 
/ I, 
I I "At=:: If • ~ 
Date Department or Administrative Unit 
OS/25/9~4~ ____ ~C~1~!~r~r~j~c.l~!~J~!1wm~a~n~d~T~n~~~t_r_T~!c~r_i .. on 
v v / 
19. Decision of the University Human Subjects Review Committee: 
1. Project Approved _ Project Not Approved _ No Action Required 
Patricia M. Keith L\ Ld..~\~'\ prJ/! !(-e/-/t, -!N....::am:...;:e:.:..o...:..f~C::-;o::..m...:.m.:..:i~tte...:..e:..::Chairpe~.:..:.· -rs-o-n---- Da to Signarure ot-Committee chaiIpeTSOn 
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IOWA STATE UNIVERSITY College or Education Department or Curriculum and Instruction 
N I 57 lagomarcino Hall OF SCIENCE AND TECHNOLOGY 
Ames,lowa 50011-3190 
5 15 2<H-7603 
FAX 515 294-6206 
August 22, 1994 
Dear Student Teacher: 
The College of Education at Iowa State University has a strong commitment 
in adequately preparing its preservice teachers to use instructional technology. One 
of the preservice program's focus is to give student teachers experiences that will 
encourage effective use of the computer. 
A study has been designed for examining the computer-related experiences of 
all ISU elementary education students who are doing their student teaching during 
Fall 1994. The purpose of this survey is to gather information on your pre-service 
computer-related experiences. After your student teaching you will be given 
another survey that will gather information on the computer-related experiences 
you had during your student teaching. The results of the study will help us review 
and strengthen our program for future graduates. 
Your participation is voluntary but very critical to the success of the study. It 
is important that you complete the survey based on your experiences to accurately 
represent the computer-related experience that all elementary student teachers have 
before their student teaching. Responding to the survey will require approximately 
30 minutes. 
Be assured that your questionnaire will be handled with strict confidence. 
Your name will never appear on the survey to ensure complete anonymity. The 
identification number assigned on your survey will allow us to check your name off 
the study participants list when the survey is returned, and to match it with the 
survey you will complete after your student teaching. This number will also help 
us identify you and· your cooperating teacher as a research pair. At no time will the 
completed survey be associated with your name. 
It would be greatly appreciated if you complete and return the survey by the 
end of the meeting. If you have any questions about the study or for any reason are 




EI~ni'1Yad ji yianni 
Graduate Student 
/ 
Ann Thompsorf, Chair 
Department of Curriculum and Instruction 
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Section One: Student Teacher's Back~round Information 
Iwe need some information about you. Please circle the number that best describes your answer or fill in the blank. 
1 . What is your gender? 
a. Female 
b. Male 
2 . What elementary grade level will you be placed during your first 8 weeks of student teaching? ____ _ 
3 . Which of the following Iowa State's Education courses did you complete? 
(Circle all that apply) 
a. Sec. Ed. 301, "Instructional Media" 
b. Sec. Ed. 101, "Educational Applications for Computers" 
c. Sec. Ed. 302, "Using Microcomputers in the Classroom" 
d. Sec. Ed. 403, "Design and Development of Computer Assisted Instruction" 
e. Sec. Ed. 280B, "Pre-Student Teaching Experience (Educational Computing)" 
f. E1. Ed. 422, "Reading and Language Arts Instruction with Microcomputers" 
g. Com.Sc 107, "Applied Computer Programming" 
h. Com.Sc 103, "Computer Applications" 
j. Others (please specify) ________ _ 
4 • Are you going to earn an Educational Computing Minor? 
a. Yes 
b. No 
5. What is your undergraduate point average? 
a. 1.0 to 1.99 
b. 2.0 to 2.49 
c. 2.5 to 2.99 
d. 3.0 to 3.49 
e. 3.5 to 4.00 
6. Do you have daily access to a computer at your residence? 
a. Yes 
b. No 
7 . How often do you use the computer for personal/professional use? 
a. Not at all 
b. Less than once per week 
c. Once per week 
d. 2-4 days per week 
e. Daily 
8 . How do you use the computer? 
(Please circle all that apply) 
a. Word processing 
b. Spreadsheets/databases 
c. Telecommunication (i.e., E-mail, Internet, Compuserve, Bulletin boards) 
d. Interactive Software (i.e., simulations, tutorials, multimedia) 
e. Others (please specify) __________________________ _ 





10. How many non-computer education courses have you taken in which computer-related technologies were used 
by the instructor? 
a. None 
b. 1 course 
c. 2 courses 
d. 3 courses 
e. 4 courses or more 
11. When you were in high school, what was your most frequent use of the computer for school-related activities? 
(Please choose one) 
a. Did not use 
b. Programming 
c. Word Processing 
d. Database or Spreadsheet 
e. Tutorials or Drill and Practice 
f. Problem Solving 
g. Simulations 
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Section· Two: Instructional Uses of Computer-Related Technologies 
In the following section we will be looking at these two areas of uses of computer-related technologies: 
1) your proficiency in using these technologies, and 2) your interest in using these technologies. 
Part 1: Your proficiency 
We would like to rate your proficiency in using the following computer-related technologies. Please circle the 
number that best describes your proficiency in using each item. 
1. Unfamiliar - do not know what this item is. 
2. None - I have no proficiency. I know what this item is, but do not know how to use it. 
3. Low - I have a little proficiency with this item. 
4. Medium - I have some proficiency with this item, but could use some advanced training. 
5. High - I have very highly proficiency in this item. 
Computer Based Instruction 
Unfamiliar 
1 2 . Drill and Practice....... ................................. 1 
13. Tutorials................................................... 1 
1 4 • Educational Games ..................................... I 
15. Problem Solving! Higher Order Thinking....... 1 
16. Simulations............................ .......... ..... ... I 
Computer Tool Software 
17. Word Processing........................................ 1 
1 8 • Databases. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
19. Spreadsheets ............................ .......... ....... 1 
20. Desktop Publishing................................... 1 
21. GraphicslDrawing programs......... .......... ...... 1 
Other 
22. Teacher Utilities........................................ 1 
23. Telecommunications .. ...... .... ...... ........ ........ 1 
2 4 • Distance Learning.. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
25. Programming............................................ 1 
26. Hypermedia (Hypercard, Hyperstudio, Linkway) 1 
27. CD-ROM............. ............. .... ...... ....... ...... 1 










































































Part II: Your interest 
Rate your interest in using the following computer-related technologies for instruction in your instruction or 
computer lab. Please circle the number that best describes your interest in using each item. 
1. Unfamiliar - do not know what this item is 
2. None - I have no interest in using this in my classroom or computer lab. 
3. Low - I have little interest in using this in my classroom or computer lab. 
4. Medium - I have some interest in using this in my classroom or computer lab. 
5. High - I am very interested in using this in my classroom or computer lab. 
Computer Based Instruction 
U nfarniliar 
29. Drill and Practice. ...... .................. ..... ....... ... 1 
30. Tutorials... ............................ .................... 1 
3 1. Educational Games ..................................... 1 
32. Problem Solving! Higher Order Thinking....... 1 
33 • Simulations.............................................. 1 
Computer Tool Software 
34. Word Processing........................................ 1 
3 5 . Databases. . . . . . . .. . . .. .. . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . 1 
3 6 . Spreadsheets...... .......... ............................ . 1 
37. Desktop Publishing................................... 1 
38. GraphicsIDrawing programs......................... 1 
Other 
39. Teacher Utilities........................................ 1 
40. Telecommunications .................................. 1 
4 1. Distance Learning.... . . . .. . . . . . . . . .. . . . . . . . . . . . . . . .. . . . 1 
42. Programming............................................ 1 
43. Hypermedia (Hypercard, Hyperstudio, Linkway) 1 
44. CD-ROM. ............. ...... ... ....... .... .... ..... ...... 1 










































































Section Three: Student Teacher's Attitudes Toward Computers and Computer-
Related Technolo&:ies 
To what extent do each of the following statements characterize your attitudes toward computers and computer-
related technologies? Using the categories below, indicate the extent to which you agree or disagree, with 










46 . I think that computers make my professional work more difficult. ................... 2 3 4 5 
47. I am comfortable in using computer-related technologies for my own work ...... . 
48. I think computers make my work more enjoyable ........................................ . 
49. It has been a struggle for me to learn how to use a computer successfully ........ . 
50. Teachers do not know how to operate a computer ........................................ . 
51. Computer-related technologies are an important part of the future for improving 
the quality of education. . ................................................................. . 
52 . I lack confidence in using a computer to complete my work. . ........................ . 
53. I would like to improve my skills in the use of computer-related technologies. .. 
54. Computer-related technologies should be used to improve the quality of 
education ...................................................................................... . 
55. I don't feel threatened by computers ........................................................... . 
5 6 . The computer is useful for accessing and organizing information .................... . 
57. Word processing makes writing more difficult. ............................................ . 
58. Computers are valuable tools that can be used to improve the quality of 
education ...................................................................................... . 
59. I do not feel comfortable using computer-related technologies in my teaching ... . 
60. Computers are useful for teaching thinking and problem solving skills ............ . 
61. Computer-related technologies should be used by teachers more than they are now. 
62. My teaching is positively affected when using computer-related technologies ..... 
63. Computer-related technologies should be used to improve learning throughout 
the curriculum ............................................................................... . 
64. Computer-related technologies are unnecessary luxuries in most school settings. 
6 5 • Computer-related technologies are of little value in education because they can be 
used to teach only one or two subjects ............................................... . 
66. The computer helps me obtain individual diagnostic information from student 
test scores. . ................................................................................... . 
67. Teachers do not know how to use the computer as a learning experience for their 
students ......................................................................................... . 
68. OveraII, I think the computer is a very important tool for instruction in my 
classroom ..................................................................................... . 
69. Computer-related technologies are of little value in the classroom because they 
are too difficult to use ..................................................................... . 
70. I would like to use computer-related technologies more in my teaching ............ . 
7 1. Compared to the other students entering the teaching profession, I am quite 




































































































Section Four: Evaluation and S~l:estions for Iowa State's Teacher Preservice Prol:ram 
72. If you were designing an undergraduate educational computer class, what would be the most important topic 
that should be covered? (Please choose one) 
a. Using tool software (word processing, database, spreadsheet) 
b. Learning how to operate the computer 
c. Developing strategies used to integrate computers into all disciplines 
d. Reviewing a variety of educational software packages 
e. Experiencing the newest developments in educational technology 
f. Experiencing the use of computer-related technologies with real students. 
73. Do you feel prepared to integrate computers and computer related technologies in your instruction? 
a. Yes 
b. No 
74. Using the following scale, please circle the answer that best indicates your evaluation of the preparation you 
experienced for using educational computer-related technologies at Iowa State. 
a. Very inadequate 
b. Inadequate 
c. Adequate 
d. More than adequate 
e. Outstanding 
Please write your answers to the following questions in the space provided. 
Continue your answers on another sheet of paper if necessary. 
75. What is your rationale for the rating selected in question #74? 
76. Please write comments, suggestions, or concerns. 
Thank you very much for your participation in the study! 
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IuWA STATE UNIVERSITY College or Education 
Department or Curriculum and Instruction 
N I ') 7 l.agPl11arcino Hall 
OF SCIENCE AND TECHNOI.O(;Y 
Ames, Iowa 50011-3190 
5 I') 294-7fll13 
FAX 515 2<;)4-6206 
October 17, 19,?4 
Dear Student Teacher: 
Using computer-related technologies to facilitate teaching and learning 
is vital in today's schools. The College of Education at Iowa State University 
has a strong commitment in adequately preparing its preservice teachers to 
use instructional technology. One of the pre service program's focus is to give 
student teachers experiences that will encourage effective use of the 
computer. 
This study is designed to examine the computer-related experiences of 
all ISU elementary education majors who are doing their student teaching 
during Fall 1994. This survey is following-up a survey you had completed 
before your student teaching, The purpose of this survey is to gather 
information on the computer-related experiences you had during your first 
session of student teaching. The results of the study will help us review and 
strengthen our program for future graduates. 
Your participation is voluntary but very critical to the success of the 
study. It is important that you complete the survey based on your experiences 
to accurately represent the computer-related experience that all elementary 
student teachers had during their student teaching. Responding to the survey 
will require approximately 30 minutes. 
Be assured that your questionnaire will be handled with strict 
confidence. The identification number assigned on your survey will allow us 
to check your name off the study participants list when the survey is 
returned, and to match it with the survey you completed before student 
teaching. At no time will the completed survey be associated with your 
name. 
It would be greatly appreciated if you complete and return the survey 
by the end of the meeting. If you have any questions about the study or for 
any reason are unable to complete the survey, please conduct me or call Dr. 
Ann Thompson at (515) 294-5287. 
~incerely, 
Elenl .... £_ • 
Graduate Student 
Ann Thompson, Luau 
Department of Curriculum and Instruction 
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Section I: Student Teacher's Observations of Computer-Related Use durin!: 
Student Teachin!:. 
Please respond to these questions regarding how frequently you observed your cooperating teacher using the 
following applications of computer-related technologies in his/her instruction, during your student teaching. Please 
circle the number that indicates the approximate number of times you observed your cooperating teacher using these 
com uter-related technoloeries in his/her classroom or com uter lab duriner vour 8 weeks of student teachin 
1. Not familiar with the terminology 
2. Never 
3. Sometimes (1-4 times during student teaching) 
4. Often (once a week) 
5. Very often (2-5 days per week) 
1. The teacher used the computer to prepare instructional materials (for example 
tests, letters to parents, worksheets) ................................................... . 2 3 4 5 
2. The teacher provided opportunities for his/her students to use drill and practice 
programs ................................................................................... . 2 3 4 5 
3. The teacher provided opportunities for his/her students to use tutorial programs. 2 3 4 5 
4. The teacher provided opportunities for his/her students to use a word processing 
program as a writing tool. .............................................................. .. 2 3 4 5 
5. The teacher provided opportunities for his/her students to take tests or quizzes on 
the computer. . ............................................................................... . 2 3 4 5 
6. The teacher provided opportunities for his/her students to use spreadsheet 
programs ...................................................................................... . 2 3 4 5 
7. The teacher provided opportunities for his/her students to use database 
management programs to store, access, and manipulate information ......... . 2 3 4 5 
8. The teacher used a computer to explain or demonstrate an idea or skill to the 
entire class. . .................................................................................. . 2 3 4 5 
9 • The teacher provided opportunities for his/her students to use simulation 
programs ...................................................................................... . 2 3 4 5 
1 O. The teacher provided opportunities for his/her students to use desktop publishing 
programs ...................................................................................... . 2 3 4 5 
11. The teacher used the computer to teach problem solving skills ....................... . 2 3 4 5 
1 2. The teacher provided opportunities for his/her students to work on the computer 
in groups ...................................................................................... . 2 3 4 5 
13. The teacher used on-line databases and/or bulletin board systems ..................... . 2 3 4 5 
14. The teacher provided opportunities for his/her students to use interactive 
videodisk systems. . ........................................................................ . 2 3 4 5 
15. The teacher used the computer to help manage student information ................. . 2 3 4 5 
16. The teacher provided opportunities for his/her students to use artIgraphics 
programs. . ................................................................................... . 2 3 4 5 
1 7. The teacher provided opportunities for his/her students to use telecommunication 
devices to communicate with others. .. ................................................ . 2 3 4 5 
18. The teacher used telecommunication devices (i.e., e-mail) to communicate with 
others .......................................................................................... . 2 3 4 5 
1 9. The teacher provided opportunities for his/her students to use any type of CD-
ROM application. .. ........................................................................ . 2 3 4 5 
2 O. The teacher provided opportunities for his/her students to use hypermedia 
applications (e.g., HyperCard, HyperStudio, Linkway, Toolbook) ........... . 2 3 4 5 
2 1. The teacher helped me prepare computer-related lessons ................................. . 2 3 4 5 
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Section Two: Your Instructional Uses of Computer-Related Technoloeies 
In the following section we will be looking at these three areas of your uses of computer-related technologies during 
your student teaching: 1) your frequencv of using these technologies, 2) your proficiency in using these 
technologies, and 3) your interest in using these technologies in the future. 
Part I: Your frequency of instructional use: Please respond to these questions regarding how 
frequently you used the following applications of computer-related technologies in vour instruction. during your first 
8 weeks of student teaching. Please circle the number that indicates the approximate number of times you have used 
these com uter-related technolo ies in our classroom or com uter lab durincr our 8 weeks of student teachincr. 
1. Not familiar with the terminology 
2. Never 
3. Sometimes (1-4 times during student teaching) 
4. Often (once a week) 
5. Very often (2-5 days per week) 
1. I used the computer to prepare instructional materials (for example tests, letters 
to parents, worksheets) .................................................................... . 
2. I provided opportunities for my students to use drill and practice programs ....... . 
3. I provided opportunities for my students to use tutorial programs. . ................. . 
4. I provided opportunities for my students to use a word processing program as a 
writing tool. ................................................................................. . 
5. I provided opportunities for my students to take tests or quizzes on the computer. 
6. I provided opportunities for my students to use spreadsheet programs. . ............ . 
7. I provided opportunities for my students to use database management programs 
to store, access, and manipulate information ........................................ . 
8 •• I used a computer to explain or demonstrate an idea or skill to the entire class ... . 
9 •• I provided opportunities for my students to use simulation programs ............... . 
1 O. I provided opportunities for my students to use desktop publishing programs .... . 
11. I used the computer to teach problem solving skills ..................................... . 
12. I provided opportunities for my students to work on the computer in groups ..... . 
13. I used on-line databases and/or bulletin board systems ................................... . 
14. I provided opportunities for my students to use interactive videodisk systems .... . 
15. I used the computer to help manage student information ............................... . 
16. I provided opportunities for my students to use art/graphics programs .............. . 
17. I provided opportunities for my students to use telecommunication devices to 
communicate with others. . ............................................................... . 
18. I used telecommunication devices (i.e., e-mail) to communicate with others .... . 
19. I provided opportunities for my students to use any type of CD-ROM application. 
20. I provided opportunities for my students to use hypermedia applications (e.g., 










































Part II: Your proficiency 
We would like to rate your proficiency in using the following computer-related technologies. Please circle the 
number that best describes your proficiency in using each item. 
I. Unfamiliar - do not know what this item is. 
2. None - I have no proficiency. I know what this item is, but do not know how to use it. 
3. Low - I have little proficiency with this item. 
4. Medium - I have some proficiency with this item, but could use some advanced training. 
5. High - I have very highly proficiency with this item. 
Computer Based Instruction 
Unfamiliar 
2 1. Drill and Practice........................................ I 
22. Tutorials........ ..... ............................... ....... I 
23. Educational Games...................... ............... I 
24. Problem Solving! Higher Order Thinking....... I 
25. Simulations.............................................. I 
Computer Tool Software 
26. Word Processing ...................................... .. 
27. Databases ................................................ . 
2 8 • Spreadsheets ............................................ . 
29. Desktop Publishing .................................. . 
30. GraphicslDrawing programs ........................ . 
Other 
3 1. Teacher Utilities........................................ 1 
32. Telecommunications .................................. I 
3 3 . Distance Learning..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . I 
34. Programming................... ......................... I 
35. Hypermedia (Hypercard, Hyperstudio, Linkway) I 
36. CD-ROM................................................. I 










































































Part III: Your interest 
Rate your interest in using the following computer-related technologies for instruction in your classroom or 
computer lab in the future. Please circle the number that best describes your interest in using each item. 
1. Unfamiliar - do not know what this item is. 
2. None - I have no interest in using this in my classroom or computer lab. 
3. Low - I have little interest in using this in my classroom or computer lab. 
4. Medium - I have some interest in using this in my classroom or computer lab. 
5. High - I am very interested in using this in my classroom or computer lab. 
Computer Based Instruction 
Unfamiliar 
38. Drill and Practice........................................ 1 
39. Tutorials............. ............ .............. ............ 1 
40. Educational Games..................................... 1 
4 1. Problem Solving! Higher Order Thinking....... 1 
42. Simulations.............................................. 1 
Computer Tool Software 
43. Word Processing........................................ 1 
4 4 . Databases. .. . . . . . . . . .. ... .. . . . . . . . .. . . . . . . . . . . . . . . . .. . . . .. 1 
4 5 . Spreadsheets............................................. 1 
4 6 . Desktop Publishing................................... 1 
47. Graphics/Drawing programs.. .......... ... .......... 1 
Other 
48. Teacher Utilities........................................ 1 
49 . Telecommunications.................................. 1 
5 0 • Distance Learning...................................... 1 
51. Programming. ......... ............. ......... ............ 1 
52. Hypermedia (Hypercard, Hyperstudio, Linkway) 1 
53. CD-ROM................................................. 1 










































































Section Three: Student Teacher's Attitudes Toward Computers and Computer-
Related Technologies 
To what extent do each of the following statements characterize your attitudes toward computers and computer-
related technologies? Using the categories below, indicate the extent to which you agree or disagree, with 











SD Q !J 
1. I think that computers make my professional work more difficult. ................... 2 3 
2. I am comfortable in using computer-related technologies for my own work. ...... 2 3 
3. I think computers make my work more enjoyable. ............. ........................... 2 3 
4. It has been a struggle for me to learn how to use a computer successfully. ........ 2 3 
5. Teachers do not know how to operate a computer. ........................................ 2 3 
6. Computer-related technologies are an important part of the future for improving 
the quality of education. ................................................................... 2 3 
7. I lack confidence in using a computer to complete my work. .......................... 2 3 
8. I would like to improve my skills in the use of computer-related technologies. .. 2 3 
9. Computer-related technologies should be used to improve the quality of 
education. ...................................................................................... 2 3 
10. I don't feel threatened by computers. ... ... ...... ................... ............ .......... ...... 2 3 
11. The computer is useful for accessing and organizing information. .................... 2 3 
12. Word processing makes writing more difficult. ............................................. 2 3 
13 . Computers are valuable tools that can be used to improve the quality of 
education. ...................................................................................... 2 3 
14 . I do not feel comfortable using computer-related technologies in my teaching. ... 2 3 
15. Computers are useful for teaching thinking and problem solving skills. ............ 2 3 
16. Computer-related technologies should be used by teachers more than they are now. 2 3 
17. My teaching is positively affected when using computer-related technologies. .... 2 3 
18. Computer-related technologies should be used to improve learning throughout 
the curriculum. ............................................................................... 2 3 
19. Computer-related technologies are unnecessary luxuries in most school settings. 2 3 
20. Computer-related technologies are of little value in education because they can be 
used to teach only one or two subjects. . ............................................. . 2 3 
2 1. The computer helps me obtain individual diagnostic information from student 
test scores. . ................................................................................... . 2 3 
22. Teachers do not know how to use the computer as a learning experience for their 
students ......................................................................................... . 2 3 
23. Overall, I think the computer is a very important tool for instruction in my 
classroom ..................................................................................... . 2 3 
24. Computer-related technologies are of little value in the classroom because they 
are too difficult to use. . ................................................................... . 2 3 
25. I would like to use computer-related technologies more in my teaching ............ . 2 3 
26. Compared to the other students entering the teaching profession, I am quite 




































Section Four: Evaluation and Sug2estions for Iowa State's Teacher Preservice Pro2ram 
27. If you were designing an undergraduate educational computer class, what would be the most important topic 
that should be covered? (Please choose one) 
a. Using tool software (word processing, database, spreadsheet) 
b. Learning how to operate the computer 
c. Developing strategies used to integrate computers into all disciplines 
d. Reviewing a variety of educational software packages 
e. Experiencing the newest developments in educational technology 
f. Experiencing the use of computer-related technologies with real students. 
28. Do you feel prepared to integrate computers and computer-related technologies in your instruction? 
a. Yes 
b. No 
29. Using the following scale, please circle the answer that best indicates your evaluation of the preparation you 
experienced for using educational computer-related technologies at Iowa State. 
a. Vety inadequate 
b. Inadequate 
c. Adequate 
d More than adequate 
e. Outstanding 
Please write your answers to the following questions in the space provided. 
Continue your answers on another sheet of paper if necessary. 
3 0 • What is your rationale for the rating selected in question #29? 
3 1 • Please write comments, suggestions, or concerns. 
Thank you very much for your participation in the study! 
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iOWA STATE UNIVERSITY College of Education Department of Curriculum and Instruction 
N 157 bgornarcino Hall OF SCIENCE AND TECHNOLOGY 
Ames, Iowa 50011-3190 
5 15 294-7603 
fAX 515 294-6206 
August 19, 1994 
Dear Cooperating Teacher: 
The College of Education at Iowa State University is conducting a survey of 
all teachers who cooperate with its elementary education student teachers 
during Fall 1994 in order to gather data on their use of computer-related 
technologies, We are extremely interested in responses from all cooperating 
teachers who are experienced as well as those who are inexperienced in the 
use of computers in instruction. The results of the study will help us review 
and strengthen our program for future graduates. 
Your participation is voluntary but very critical to the success of the study. To 
ensure that the information collected accurately represents the teaching 
environments that our student teachers experience, it is extremely important 
that this survey is completed and returned to lSU. Responding should take 
less than 15 minutes of your lilHe. 
Be assured that your questionnaire will be handled with strict confidence. An 
identification number has been assigned to the survey sent to you. This 
number will allow us to check you off the mailing list when the survey is 
returned and to identify you and your student teacher as a research pair. At 
no time will the completed survey be associated with your name. 
It would be greatly appreciated if you complete and return the survey by 
September 2nd. A self-addressed postage-paid envelope is enclosed for your 
convenience. If you have any questions about the study or for any reasons are 






finn 1 nom pson, Chair 
Department of Curriculum and Instruction 
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Section One: Cooperatin~ Teacher's Background Information 
I Please circle the number that best describes your answer or fill in the blank. 
1 . What is your gender? 
a. Female 
b. Male 
2 . What grade level are you currently teaching? 
a. Elementary 
b. Middle School 
c. Complete School K to 12 
3 . What elementary grade level do you teach? _____ _ 
4 • How many years have you taught? (including this year) __ _ 
5 • How many computers do you have in your classroom? __ _ 
6. Where are the computers, designated for instructional uses, located in your building? 
(Circle all that apply) 
a. No computers in the building 
b. In computer lab(s) 
c. In classrooms 
d. In media centerllibrary 
e. In a teacher work area 
f. On a portable cart 
g. Other (specify) ___________ _ 
7. How often do you have access to a computer lab? 
a. No access at all 
b. Less than once per week 
c. Once per week 
d. 2-4 days per week 
e. Daily 
8. For approximately how many years have you used the computer in any curriculum area in your classroom? 
(including this year) __ _ 
133 
Section Two: Frequency of Instructional Use 
Please respond to these questions regarding how frequently you use the following applications of computer-related 
technologies in your instruction. Please circle the number that indicates the approximate number of times you have 
used these com uter-related technolocries in our classroom or com uter lab durin cr the 1993-94 school ear. 
1. Not familiar with the terminology 
2. Never 
3. Sometimes (1-4 times a year) 
4. Often (5-10 times a year) 
5. Very often (more than ten times a year) 
Unfamiliar Q 1-4 5-10 >10 
345 1. I provide opportunities for my students to use tutorial programs. ........... .......... 1 2 
2. I provide opportunities for my students to use drill and practice programs ......... . 234 5 
3. I use the computer to prepare instructional material (for example tests, letters to 
parents, worksheets) ........................................................................ . 2 3 4 5 
4. I provide opportunities for my students to use a word processing program as a 
writing tool. ................................................................................. . 2 3 4 5 
5. I provide opportunities for my students to take tests or quizzes on the computer. 2 3 4 5 
6. I provide opportunities for my students to use spreadsheet programs. .... .... ........ 1 2 345 
7. I provide opportunities for my students to use database management programs to 
store, access, and manipulate information ............................................ . 2 3 4 5 
8 . I use a computer to explain or demonstrate an idea or skill to the entire class ..... 2 345 
9 . I provide opportunities for my students to use simulation programs ................ . 2 345 
10. I provide opportunities for my students to use desktop publishing programs ..... . 2 3 4 5 
11. I use the computer to teach problem solving skills ....................................... . 2 345 
12. I provide opportunities for my students to work on the computer in groups ...... . 2 3 4 5 
13. I use on-line databases and/or bulletin board systems .................................... . 2 345 
14. I provide opportunities for my students to use interactive videodisk systems ..... . 2 345 
15. I use the computer to help manage student information ................................. . 2 345 
16. I provide opportunities for my students to use art/graphics programs ............... . 2 345 
1 7 . I provide opportunities for my students to use telecommunication devices 
(i.e., E-mail) to communicate with others ........................................... . 234 5 
18. I use telecommunication devices to communicate with others ......................... . 2 345 
19. I provide opportunities for my students to use any type of CD ROM applications. 2 345 
20. I provide opportunities for my students to use hypermedia applications (e.g., 
HyperCard, HyperStudio, Linkway, Toolbook) .................................... . 2 345 
21. Approximately how many minutes per week does the average student in your classroom use computer-related 
technologies for educational purposes at school either during class or free time? _____ _ 
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Section Three: Cooperatin2 Teacher's Attitudes Toward Computers and 
Computer-Related Technolo2ies 
To what extent do each of the following statements characterize your attitudes toward computers and computer-
related technologies? Using the categories below, indicate the extent to which you agree or disagree, with 










22. I think that computers make my professional work more difficult. ................... 2 
23. I am comfortable in using computer-related technologies for my own work. ...... 2 
24. I think computers make my work more enjoyable. ... ..................................... 2 
25. It has been a struggle for me to learn how to use a computer successfully. ........ 2 
26. Teachers do not know how to operate a computer. ........................................ 2 
27. Computer-related technologies are an important part of the future for improving 
the quality of education. ................................................................... 2 
28. I lack confidence in using a computer to complete my work. .......................... 2 
29. I would like to improve my skills in the use of computer-related technologies. .. 2 
30. Computer-related technologies should be used to improve the quality of 
education. ...................................................................................... 2 
31. I don't feel threatened by computers. ........................................................... 2 
32 . The computer is useful for accessing and organizing information. .................... 2 
33. Word processing makes writing more difficult. ............................................. 2 
34. Computers are valuable tools that can be used to improve the quality of 
education. ...................................................................................... 2 
35. I do not feel comfortable using computer-related technologies in my teaching. ... 2 
36. Computers are useful for teaching thinking and problem solving skills. ... ..... .... 2 
37. Computer-related technologies should be used by teachers more than they are now. 2 
38. My teaching is positively affected when using computer-related technologies. .... 2 
3 9 . Computer-related technologies should be used to improve learning throughout 
the curriculum. ............................................................................... 2 
40. Computer-related technologies are unnecessary luxuries in most school settings. 2 
41. Computer-related technologies are of little value in education because they can be 
used to teach only one or two subjects ............................................... . 2 
42. The computer helps me obtain individual diagnostic information from student 
test scores. . ................................................................................... . 2 
43. Teachers do not know how to use the computer as a learning experience for their 
students ......................................................................................... . 2 
44. Overall, I think the computer is a very important tool for instruction in my 
classroom ..................................................................................... . 2 
45. Computer-related technologies are of little value in the classroom because they 
are too difficult to use. ..................................................................... 1 2 
4 6. I would like to use computer-related technologies more in my teaching. ... ..... .... 1 2 
47. Compared to my peers, I am quite skilled in the use of computer-related 
technologies. . ................................................................................ . 2 
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